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ru) 
INTRODUCTION 

I, the Chairman, Estimates Committee, having been authorised 
by t;lie Committee to submit the Report on their behalf, present this 
Hxindred and Third Report on the Ministry of Education— Coimcil of 
liSoientific and Industrial Research — ^National Physical Laboratory, 
Ke^?sr Delhi. 

2- The Committee took evidence of the representatives of the 
Council of Scientific and Industrial Research and National Physical 

tL^^boratory on the 17th, 18th, 19th, 2(M;h, 21st and 25th January, 196R 
representatives of the Ministries of Education, Industry, Supply 
Technical Development, Defence (Department of Defence Sup- 
^ s) , Communications and Planning Commission also appeared be- 
fore the Committee during the course of the above sittings. The 
Committee wish to express their thanks to the Director General, 
Scientific and Industrial Research, Secretaries of the Ministries of 
Education, Industry, Supply and Technical Development, Defence 
(Department of Defence Supplies) and Communications and other 
officers of the above Ministries and Planning Commission and the 
Scientists of the Council of Scientific and Industrial Research and 
the National Physical Laboratory for placing before them the mate- 
rial and information they wanted in connection with the examina- 
tion of the Estimates. 

3. The Committee wish to extend their thanks to Shri J*. C. Kapur, 
President and Chief Executive Officer, Air Conditioning Corporation 
Ltd., Calcutta and Dr. B. D. Nagchaudhuri of Saha Institute of Nuc- 
lear Physics, Calcutta for giving evidence and making valuable sug- 
gestions to the Committee. 

4. The Report was considered and adopted by the Committee on 
the 4th April, 1966. 

5. A statement showing the analysis of recommendations contain- 
ed in the Report is also appended to the Report (Appendix XIII) . 

New Delhi-1; ARUN CHANDRA GUHA, 

Aipril 18, 1966. ^ Chairman, 

Chaitra 28, 1888 (SakajT Bstimates Committee^ . 
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^ CHAPTER I 



INTRODUCTORY 



A. Role of Science in the Planned Economy of the Country 

The dominating feature of the contemporary World is the intense- 
cultivation of science on a large scale, and its application to meet a 
country's requirements. It is this, which for the first time in man's 
histcti^^j^ has given to the common man in countries advanced in scien- 
ce, a standard of living and social and cultural amenities, which were 
once ''confined to a very small privileged minority of the population. 
Science has also led to the growth and diffusion of culture to an ex- 
tent never possible before. It has not only radically altered man's 
material environment, but has provided new tools' of thought and 
has extended man's mental horizon. Knowledge of science is vitally 
important; but if it is to transform society from a state of relative 
stagnation to one of dynamism and progress, there must be a general 
willingness and determination to make use of it in the service of the* 
community. 

In the planned economy of a coimtry, science has to play an im- 
portant role. Science and technology can make up for deficiencies in 
raw materials by providing substitutes. In industrialising a country, 
a heavy price has to.be paid in importing science and technology in 
the form of plant and machinery, highly paid personnel and techni- 
cal consultants. An early and large scale development of science and 
technology in the country could greatly reduce the drain on capital 
during the early and critical stages of industrialisation. Improvements, 
in techniques evolved as a result of scientific research bring about an 
increase in production in different sectors of the economy. Therefore, 
a balanced programme of research covering every sector of the eco- 
nomy is essential for the development of a coimtry. 

Research activities during Second World War 

2. Prior to World War II, very little attention was given to the 
problem of scientific and industrial research in India. A number of 
universities and institutions carried out research work but they were 
mostly on fundamental aspects of science. A few industries also 
had .their own research organisations but by and large they depended 
on foreign techniques and did not develop research programmes of 
their own. During the Second World War a large number of products. 



which were earlier imported into the country, had to be manufactured 
in India itself to meet both civil and military needs. Indian substi- 
tutes had to be found for imported materials and processes. In these 

' circumstances, the Council of Scientific & Industrial Research came 

J into being in 1942. 

Research Activities after Independence 

3. Since independence, there has been a greater emphasis on the 
provision of additional facilities for the promotion of scien^"^ and 
industrial research. While in the First Five Year Plan arcienlion 
had been given to the building of the National Laboratories and other 
. research institutions, the primary object of the Second and Third 
Plans hasi been to develop the existing facilities and to bring the 
work of scientists* in National Laboratories and research workers in 
universities and other organisations as close as possible to important 

« 

problems in different fields of national development. 

Scientific Policy Resolution 

' 4. In March, 1958 the Scientific Policy Resolution embodying the 
considered scientific policy of Government was brought before Par- 
liament. The Resolution envisaged the following aims for the scien- 
tific policy: 

(i) to foster, promote and sustain, by all appropriate means, 
the cultivation of science, and scientific research in its as- 
pects — ^pure, applied and educational; 

*. 

(ii) to ensure an adequate supply, within the country, of re- 
search scientists of the highest quality, and to recognise 
their work as an important component of the strength of 
the nation; 

(iii) to encourage and initiate, with all possible speed, program- 
• mes for the training of scientific and technical personnel, 

on a scale adequate to fulfil the country's needs in science 
and education, agriculture and industry and defence; 

(iv) to ensure that the creative talent of men and women is 
encouraged and finds full scope in scientific activity; 

<v) to encourage individual initiative for the acquisition and 
dissemination of knowledge, and for the discovery of new 
knowledge, in an atmosphere of academic freedom; 



It will thus be observed that the Scientific Policy Resolution is 
both a declaration of faith in science and technology as an instru- 
ment of national progress as well as a directive enjoining specific 
steps to be taken in this regard for the benefit of the country. 

ImpleTnentation of Scientific Policy Resolution 

5. The Ministry of Education which is responsible for implement^ 
ing the Scientific Policy Resolution has so far convened two confere- 
nces of sc-lentists and educationists to review the implementation ol 
the Res^^^^3n and suggest measures for carrying further the objects 
^rmixadiktcH in it. The first conference was held on the 18th-19tH 
July, 1958 e.g. soon after the adoption of the Resolution and the other 
on the 4th-5th August, 1963. These conferences were attended by 
a fairly large number of representatives of the Ministry of Education, 
Council of .Scientific and Industrial Research, Universities and by a 
representative each of the Ministry of Defence, Planning Commission 
and Scientific Research Association. 

6. A gist of recommendations made at the above conferences to- 
gether with the statement of action taken thereon by the Ministry 
of Education is given in Appendix I. It will be noted that there 
are deficiencies even in the implementation of the recommendations 
made at the Conferences of scientists and educationists. Many of 
the recommendations made at the Second Conference of Scientists 
and Educationists have been brought to the notice of the concerned 
Ministries by the Ministry of Education but have not been followed 
up.* 

7. During the course of evidence, the representative of the Minis- 
try of Education has stated that "the Scientific Advisory Committee 
of the Cabinet have been considering the various aspects of the Scien- ^ 

tific Policy Resolution. They have been making recommendations Uj 

from time to time. Those recommendations might have been imple- ^ 

mented or may be in the process of implementation by the various S 

organisations concerned." The Director General for Scientific and 
Industrial Research has, however, stated that "at the suggestion of ^ 

the Scientific Advisory Committee of the Cabinet,! the Ministry (of 



•At the time of factual verification of the Report, the Ministry of Educa- 
tion has ^ated as follows: 

**We had requested the various Ministries etc. concerned to let us 
know the action taken by them on the implementation of the 
various recommendations made by the Second Conference of 
Scientists and Educationists held "in August, 1963. Replies are 
being received." 

t Without any directive from the Scientific Advisory Committee to the 
Cabinet, we have requested the various Ministries etc. concerned 

to let us know steps taken by them to achieve the aims of the 
Scientific Policy Resolution. No Ministries have yet replied say- 
ing that they have not taken any action. 
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Education) circulated to the various Ministries to find out ^w^hat 
action has been taken by them to implement the Resolution. I think 
a nimiber of Ministries have replied that they have not taken any 
/* action." 

J The Committee consider that there is need for critically review* 

^ * mg the progress made so far in implementation of the Scientific 

Policy Resolution and to take follo<w-up action to ensure that the 
progress is sustained in all the desired spheres. The Committee sug- 
gest that Government should arrange for a representati^^ ^^^^ference 
of scientists and educationists to review once every tc^fCf^rs the 
progress made and to locate any deficiency and to suggest furthei' 
measures to intensify the effort. 

The Committee suggest that the conference should include not 
only representatives of Ministries of Education, Defence, C.S.LB., 
Universities, Planning Commission^ as hitherto but also include re- 
presentatives of University Grants Commission^ Indian Institute of 
Technology, Department of .Atomic Energy, Indian Council of Agri- 
cultural Research, State Research Institutes, leading industrial re- 
search institutes and industry, and would make for comprehensive 
review of the Scientific Policy Resolution. . The Conference may 
divide itself into suitable working groups in order to devote greater 
attention to specific aspects of Scientific Policy Resolution. The 
Committee further suggest that working papers on different aspects 
of the Scientific Policy Resolution should be prepared and circulated 
well in advance to facilitate purposive discussion and to draw up 
recommendations. 

The Committee suggest that in order to keep Parliament informed 
of the progress made in the implementation of the Scientific Policy 
Resolution, periodical review should be drawn up in the' form of a 
Report which may be suitably presented to Parliament. Parliament 
should also be informed in precise terms of the follow-up action by 
presenting further Reports /laying statements in pursuance of the 
review. 

B. Planning of Research on National Level 

Different Agencies for Scientific Research 

8. Research in various disciplines of science and technology is 
conducted by several agencies of Government, a few of which are 
listed below: 

(1) The Council, of Scientific and Industrial Research. 

(2) The Ministry of Education. (Survey of India, National 
'. .^ ., . Atlas Organisation, Botanical and Zoological Surveys, 

Central Board of Geophysics).. , 



(3) Defence Research and Development Organisation. 

(4) Department of Atomic Energy. 

(5) Indian Council of Agricultural Research. 

(6) Indian Council of Miedical Research. ' 

(7) Universities and Institutes of Technology. 

(8) Other Government Departments concerned with the fol- 
lowing programmes of research: 

(i) Irrigation and Power. 

(ii) ^ 'Transport and Construction. 

(iii) Minerals. 

(iv) Communication. 

Expenditure on Scienti-fic Research 

9. Although per capita expenditure on Scientific Research in India 
has increased from 012 in 1952-53 to 0-32 in 1961-62, it is a long way 
Irom being anywhere near that being incurred by the more advanced 
countries as would be seen from Table I below: 



Table I 

Per Capita Research Eocpenditure and Per Capita National Income in 

various countries. 



Country 



Year Expen- Popula- Per Per Research 

diture tion capita capita expen- 
on (millions) research national diture ' 

scienti- expen- income as per ' 

fie re- diture cent of 

search national 

(million) » income 







Rs. 


Rs. 


Rs. 


Rs. 


Rs, 


USA . 


. 1961-62 


72,580 


174 


410 


I4>I90 


2-9 


TJK . 


. 1961-62 


8,467 


52 


162 


6,010 . 


2-7 


Sweden 


. 1961-62 


• 1,088 


7*4 


146 


8,649 


1*7 


China 


i960 


2,000 


669 


3-00 


• • 


* 
• • 


Australia . 


. 1958-59 


400 


9.9 


40 


5,780 


0-70 


Norway 


. 1958* 


124 


3-5 


35 


4.540 


0-70 


Yugoslavia . 


. 1958 


76 


18 


4 -20 


1,810 


0-22 


USSR. 


. 1958-59 


20,700 


209 


99 


3.303 


3*00 


Jndia 


. 1961-62 


469 


440 


i'oy 


334 


0-32 



Table II below shows the total expenditure on scientific research 
by the Centre and the State Governments during the period 1961-62 
to 1963-64. Table III shows the percentage distribution of expendi- 
ture on scientific research during 1961-62 to 1963-64; 
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PlanniTig of Scientific Research at the National Level. 

10. The Second Plan states that **In every field of development 
there are pressing problems which call for scientific study and inves- 
tigation and the application of the results of research. It is, therefore, 
specially important to co-ordinate programmes of research in national' 
laboratories and in universities and other institutions with the re- 
quirements of national planning. To assist the Planning Commission: 
in this task a Panel of Scientists has been recently constituted." 

Attention is drawn to the following observations made by the 
late Prime Minister Jawaharlal Nehru at the Second Conference of 
Scientists and Educationists held in August, 1963: 

"There is one criticism that is often made about the financial 
resources that are put by for scientific work. Although 
wd are spending more on scientific work than previously, 
it is, I suppose, correct and true to say that even so we 
are rather slow-moving in that direction. And some of 
our scientific work may have suffered because of lack of 
money. Recently, some months back, a Committee was 
appointed, I think, with Dr. Homi Bhabha as Chairman to 
look into this matter and to recommend both, what more 
might be done — ^scientific research work — and generally 
where it is possible to economise. The object of that Com- 
mittee — although economy is important and is stressed — 
was really to encourage useful and profitable expenditure 
for scientific research. We did not want merely to say- 
that so many crores of rupees should go into scientific re- 
search but rather to have it examined and to say definitely^ 
how it should be done. That Committee, so far as I know*, 
has not produced any report or recommendations. I da 
not know whether they have met even. That is not a very 
hopeful sign. But I wish to assure you that in spite of our 
very considerable difficulties at the present moment be- 
cause of the emergency and for other reasons Government 
will not hesitate to supply more funds for scientific re- 
search provided some kind of a reasoned approach is made. 
It is not quite enough merely to say 'Give more funds 
generally' but it is to be explained where more are re- 
quired.'* 

Proposal for Working (^roup 

11. It is understood that in the middle of 1963 a proposal was 
made by C.S.I.R. that the Planning Commission should constitute a 
committee or a working group on scientific research. The proposal 
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was turned down and it was decided that each Ministry would form 
its own Working Group. A number of working groups have been 
set up to work on planning of research in (i) C.S.I.R., (ii) Depart- 
ment of Agriculture and (iii) Department of Atomic Energy etc. 

• 
Study Group for Scientific Research of the National Planning Council 

12. It has been stated that in April 1965, the National Planning 
Council of the Planning Commission set up a Study Group for Scien- 
tific Research with the following members: 

(1) Prof. P. C. Mahalanobis — Chairman. 

(2) Dr. D. S. Kothari— Member. 

(3) Dr. A. C. Joshi — ^Member. 

(4) Dr. Vikram A. Sarabhai — ^Member. 

According to the procedure laid down, the Study Group has the 
right to co-opt members, wherever necessary and will meet on the 
last Friday and Saturday of each month. 

This Study Group has so far met on (1) 26th June, 1965, (2) 6th 
November, 1965 and (3) 6th and 7th December, 1965. The Study 
Group at its meeting held on 26th June, 1966 "agreed that for the 
formulation of policy, planning of research as a whole was essential. 
The Fourth Plan outlay for scientific research should be considered 
as a whole inclusive of the outlays to be provided for research in 
other fields, e.g. agriculture, medicine, irrigation and power, etc." 

C. Sci^itific Research Statistics 

Proper Statistics not Available 

13. At the meeting of the Study Group for Scientific Research of 
the National Planning Council held on the 26th June, 1965, Prof. P. 
C. Mahalanobis stated that for planning of scientific research in the 
coimtry it was essential to have basic information regarding not only 
expenditure on scientific research (viz. capital, recurring and com- 
mitted, foreign exchange etc.) but also on the number of persons 
engaged on research distributed by agencies and institutions and 
that he had been trying to get this information since 1957 or 1958. 
Until recently it was not possible to collect even dimensional figures 
about the number of research scientists. It has been stated that at 
the present moment statistics are collected department-wise and 
institution-wise and not according to field of research cross-classified 
by basic, operational and developmental. 

The Committee regret to note that India has no central body to 
co-ordinate, promote or plan her research and its utilisation, with 
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the result that the research potential has not been exploited fully to 
achieve the major national goals of the country during the first three 
Five Year Plans. The absence of such a central body has resulted in 
diffusion of energy and resources as also in duplication and has ad- 
versely affected the optimum utilisation of funds made available for 
scientific research and effective co-ordination between different 
agencies. 

The Committee note that a Study Group for Scientific Research 
has at last been constituted in the Planning Commission towards the 
middle of 1965. The Committee consider that as the resources for 
research in India are extremely limited and the expenditure on re- 
search as percentage of national income is as low as 0*32 compared 
to other advanced countries (U.S.S.B.— 3-00; U.SA.— 2*9; UJC.— 2-7) 
there is need for carefully husbanding the resources. They would 
like the Working Group to ensure that research allocations in the 
Fourth Plan are spread out keeping in view the relative importance 
of research so as to render maximiun assistance in the developmental 
plans of the country. 

The Committee suggest that the Study Group should also lay down 
guide lines for collection of basic data regarding research being un- 
dertaken by different agencies in Government and private sector so 
as to have reliable overall information to decide the strategy of re* 
search in the interest of planned development of the country. The 
Committee suggest that the Study Group should carefully assess from 
time to time the progress made in tackling research problems parti- 
cularly those which are of strategic importance to the development 
of the country and take suitable measures to make up deficiency or 
intensify t'esearch^ as required. 

Now that the Study Group has been constituted^ the Committee 
recommend that it should immediately apply itself to the major task 
of planning of research so that it is in tune and on par with 
in other sectors of national development in the country. 



CHAPTER n 

ORGANISATION AND FUNCTIONS OF NATIONAL PHYSICAL 

' LABORATORY 

Historical Background 

14. In September, 1941, the late Dr. S. S. Bhatnagar, the then 
Director, Scientific and Industrial Research, put forward proposals 
to the Government of India for the establishment of a Central Re- 
search Laboratory, which could be bifurcated later into a National 
Physical and a National Chemical Laboratory. W 

In 1943, a Planning Committee was appointed to draw up detailed P 

plans for a National Physical Laboratory. It completed its work in K 

1945, and published its Report "Plan for a National Physical Labora- S 
tory, India" in 1946. It was circulated to important scientists and 

organisations. The then Director, Scientific and Industrial Research ^ 

while attending the Commonwealth Scientific Conference held in U 

1946 at London took advantage of the opportunity to discuss the plan J; 

with eminent scientists. P 



Objectives 



z 



h 



The foimdation stone of the National Physical Laboratory was ^ 

laid by the late Prime Minister, Shri Jawaharlal Nehru on the 4th Q 
January, 1947. The actual construction was taken in hand in Febru- 
ary, 1948. The main building was completed and formally opened 

by the late Deputy Prime Minister, Sardar Vallathbhai Patel on ^ 

the 21st January, 1950. ''* 3 

i 

15. The main .objectives of the National Physical Laboratory as Uj 

laid down at the time of its inception were as follows: fc 

(a) To imdertake applied research on all physical aspects with 
a view to helping industries. 

(b) To undertake basic research in fields which have a bear- 
ing on problems of a physical nature associated with 
applied research as stated above. 

(c) To undertake developmental testing to help industry. 

(d) To maintain basic standards of mass, length, time and 
temperature as well as derived standards for electricity, 
electronics, acoustics and optics. 

13 



n 
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Organisation of National Physical Laboratory. 

16. There are twenty-two Divisions/Sections in the National 
Physical Laboratory as per details given below: 

1. Acoustics. 

2". Analytical Chemistry. 

3. Applied Mechanics. 

4. Electricity. 

5. Heat and Power 

6. Heat Standards 

7. Industrial Physics 

8. Infrared Spectroscopy 

9. Electronics 

10. Time and Frequency 

11. Low Temperature Physics 

12. Optics 

13. Solid State Physics 

14. Theoretical Physics 

15. Weights and Measures 

16. X-ray Crystallography. 

17. Radio Propagation Unit 

18. Rain and Cloud Physics Unit 

19. Development-citm-production unit of Electronic Compo- 

nents 

20. Glass Technology Unit 

21. Instrumentation Section. 

22. Central Workshop. 

In addition there are an administrative wing and a library. 

It has been stated that in the beginning, there were only eight 
Divisions in National Physical Laboratory viz,: 

1. Weights and Measures 
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2. Applied Mechanics and Materials 

* 

3. Heat and Power 

4. Optics. 

5. Electricity 

6. Electronics and Sound 

7. Building and Housing Research 

8. Analytical Chemistry. 

During its sixteen years of working, the Laboratory has expand- 
ed to twenty-two Divisions/Sections including the Central Workshop. 
*Quite a few of the new Divisions, initially formed a part of one of 
the major Divisions, e.g. the Divisions of Electronics, Radio Compo- 
nents and Radio Propagation Unit formed one Division namely Elec- ^ 
tronics. ' 



Prof. Blacketfs SuggeslAons 



gether in one powerful division all the work both on the 
maintenance of standards and on the routine testing of in- 
struments. 

(3) All basic scientific work should be put together into one 
area of the building. CSIR should invite the University 
of Delhi to take over the scientific management of the basic 
science work for a period of say ten years. The Laboratory 
might be called "Centre for Advanced Physics of Delhi 
University and the CSIR". 



UJ 



17. It has been stated that a study of organisation and functions CQ 

of the National Physical Laboratory were made in January /Pebru- ^ 

-ary, 1963 by Prof. P. M. S. Blackett, Professor of Physics, Imperial jg 

College of Science and Technology, London who was invited by the S 

late Prime Minister Shri Jawaharlal Nehru, to give his views on the fc 

programme of research carried out in the Laboratory. The import- ^ 

-ant recommendations made by Prof. Blackett are given below: § 

(1) The major role of the National Physical Laboratory over U, 
the nexf decade should be in the field of standards and O 
testing of commercially manufactured instruments, equip- ^ 
ment and apparatus. ^ 

tt 

(2) At present the maintenance of standards and testing i^ 

in the National Physical Laboratory is spread over the ^ 
following Divisions: Weights and Measures, Acoustics, - § 

Heat and Power, Electricity, Electronics, Applied Mecha- ^ 

nics and Optics. It would seem advantageous to group to- c 
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(4) The remnants of the dismantled Divisions be groupect 
into a single Projects Division to concentrate its work oiu 
a limited number of concrete projects of development to* 
meet the requirements of outside organisations e.g. De- 
fence, Communication, etc. 

(5) Radio Components Section and Ceramic Pilot Plant should 
be taken out of the National Physical Laboratory and com- 
bined to make a commercially run government owned^ 
manufacturing plant, preferably on its own, or alternatively^ 
as a subsidiary of a bigger firm such as Bharat Electronics- 
Ltd. 

(6) Glass Technology Division and the associated glass techno- 
logy plant should be tak^n out of the National Physical- 
Laboratory Organisation and made into an independent 
and eventually commercial glass blowing unit. 

Menon Committee Suggestions 

18. The Executive Council of National Physical Laboratory at its 
meeting held on the 26th February, 1963 appointed a sub-committee 
consisting of the following members to make a close study of the re- 
port submitted by Prof. Blackett and to advise the Executive Coim- 
cil as to what extent and how the recommendations of Prof. Black- 
ett's report could be implemented: 

1. Prof. M. G. K. Menon 

2. Prof. B. D. Nagchaudhury 

3. Prof. A. K. Saha 

4. Shri J. C. Kapur 

5. Dr. R. C. Majumdar 

6. Dr. Lai C. Verman 

7. Dr. W. M. Vaidya 

The sub-committee met on the 14th and 15th March, 1963 at the- 
National Physical Laboratory and examined the scope and functions- 
of the Laboratory, the staff strength and the programme of work etc. 
The sub-committee found itself in general agreement with the spirit 
of the blackett Report. ' 

The summary of the sub-committee's recommendations regarding: 
the reorganisation of National Physical Laboratory on the lines sug- 
gested in Prof. Blackett's report is given below: 

(1) Centre jor Advanced Physics — It should consist of Divi- 
sion of Low Temperature, Division of Solid State Physics* 
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plus Crystal Growing Section transferred from Applied- 
Mechanics Division. 

(2) The activities of the Divisions of (i) Weights and Measu- 
res; (ii) Applied Mechanics minus Crystal growing Sec- 
tion; (iii) Heat and Power; (iv) Electricity; (v) Elec- 
tronics, Transistor Circuits, Time and Frequency; (vi) 
Acoustics; (vii) Optics; (viii) Radio Propagation Unit; 
(ix) Central Services— Library, Workshop and Glass Blow- 
ing, Analytical Chemistry, should be combined to form 
National Physical Laboratory (Reorganised) whose func- 
tion should be standards, testing and certification and 

industrial research projects. 

(3) Radio Components Section & Ceramic Pilot Plant and 
Glass Technology Section should be constituted into manu- 
facturing units. 

(4) Rain and Cloud Physics Unit should be transferred to India 
Meteorological Department. 

The sub-committee's recommendations were considered by the 
Executive Council of the National Physical Laboratory at its meet- 
ing held on the 29th April, 1963. The Coimcil felt that the suggestions 
made by Prof. Blackett which dealt with various internal matters of 
reorganisation in the National Physical Laboratory were generally 
acceptable and could be implemented. 

The main recommendation concerning the separation of certain 
sections in the Laboratory doing fundamental research and constitu- 
ting them into a Centre for Advanced Physics was a basic point 
which required careful consideration. Subsequently the Executive 
Council also recommended that the suggestion for separating the 
fundamental research at National Physical Laboratory unrelated to 
the other activities of the Laboratory and establishing a Centre for 
Advanced ^Physics could be accepted in principle. The Executive 
Council further recommended that the National Physical Laboratory 
Centre for Advanced Studies and the National Physical Laboratory 
for Applied Research be both provided with heads of independent 
status. 

The following action was decided by the Executive Council to 
be taken on the recommendations of Prof. Blackett: 

(1) A new Division of Standards was set up by abolishing the 
existing Divisions of Weights and Measures, Electricity^ 
Applied Mechanics, Heat and Power. 
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»(2) A new Project Division may be set up by abolishing the 
existing Industrial Physics Division and by transferring 
the residual work (other than those transferred to the new 
Standards Division) of the Divisions of Applied Mechanics 
and Heat and Power. 

(3) A Development-cum-Production Unit may be established 
for electronics components under an offlcer-in-charge. 

(4) A Glass Technology Unit may be established. 

(5) The work of the Transistor Section and the Time and 
Frequency Section may be amalgamated with the Elec- 
tronics Division. 

(6) The existing Divisions of Solid State Physics and Low 
Temperature Physics will constitute into the National 
Physical Laboratory Centre for Advanced Physics. 

Before these decisions could be fully implemented, the whole; 
question appears to have been reopened by the last Director of 
national Physical Laboratory who was appointed in October, 1963. 
At the meeting of the Executive Council of the National Physical 
Laboratory held on the 7th April, 1964, a note prepared by the 
Director, National Physical Laboratory on the basis of his experi- 
ence in the Laboratory for the past four months was considered. 
The Executive Council directed that: 

"(i) No separate Director be appointed for the Centre for 
Advanced Physics and that both the wings will be under 
the Director of National Physical Laboratory; and 

(ii) the other points raised in the Director's note be con- 
sidered by the Scientific Sub^Committee and the recom- 
mendations placed before the Executive Council at its 
next meeting." 

The Scientific Sub-committee of the Executive Coxmcil of the 
National Physical Laboratory at its meeting held on Jime 1-3, 1964, 
considered the note of the Director, National Physical Laboratory 
and made inter alia the following recommendations: 

(i) An Information Centre dealing with Documentation Indus- 
trial Liaison, etc. should be set up. 

(ii) Regarding the Centre for Advanced Physics, the Sub- 
oommittee reoonmiended that the existing Divisions of 
Solid State Physics, Low Temperature Physics (including 
Applied Mathematics) should function as other Divisions 
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of the Laboratory and that the name National Physical 
Laboratory Centre for Advanced Physics should be 
dropped and that the entire Laboratory should function as 
a single unit 

(iii) There is xirgent need for having a Materials Division in 
the National Physical Laboratory. 

(iv) There should be four separate Divisions as they existed 
before namely Weights and Measures, Electricity, Applied 
Mechanics and Heat & Power. 

The Executive Council at its meeting held on the 1st October, 
1964, generally accepted the above recommendations made by the 
^Scientific Sub-committee. 

Suggestions of Third Reviewing Committee of CSIR (1964) {2 

19. The Third Reviewing Committee of the Council of Scientific S 

& Industrial Research which was appointed ''to review the work ^ 

and progress of the Council of Scie^ntific and Industrial Research and SS 
to recommend the lines on which the activities should be directed 

in the national perspective", has observed inter alia in its Report 5 

.<1964) as follows: G 

"We agree with the policy advocated by Prof. Blackett and Cj 

accepted by the Executive Coimcil in that greater emphasis g 

should be given to the applied work of the Laboratory. ^^ 

In this we include its essential and central concern with Q 

standards of testiQg. Apart from standards and testing, ^ 

we would recommend support and encouragement be t; 

given to the vigorous Radio Components and Ceramic ^ 

Pilot Plant Unit and the Radio Propagation Unit. The Uj 

Sections on Electronics, Acoustics, Optics, Industrial ^ 

Physics should be developed as also the Time Unit. We S 
would recommend a revival of the Applied Mechanics 

Division with its work re-oriented to give support to the g 

activities mentioned above." C 

The Reviewing Committee has further set out the following 
two general principles: 

"(i) Research Laboratories should not be formally divided into 
separate wings, 'Pure' and 'Applied'. This tends to isola- 
tion intellectual snobbery. Matters are made worse if the 
two wings become administratively separate with sei>a- 
rate directors. 



(ii) If ^Centre of Advanced Studies' are to be set up in any 
scientific discipline such as Physics, these shoiild be set 
up in universities and not as part of CSIR establishments, 
CSIR can be of the greatest assisftance to the formation of 
these units both financially and in other ways, but the 
universities are the natural and appropriate homes for 
'Advanced Studies'". 

Functioning of Divisions 

20. About the functioning of the various Divisions/Sections, it is 
pertinent to note the observations made by the Sub-Committee of 
the Executive Council of the National Physical Laboratory in March,. 
1963: 

"The Committee noticed that, upto now, there has been too 
great a compartmentalisation of the- various activities and 
very little inter-communication amongst the various divi- 
sions and sections. This state of affairs should be radi- 
cally altered. There should be enough flexibility so that 
when an individual project is taken up which requires 
that scientists from different disciplines be brought 
together, then it should be possible to do this without 
difficulty. This aspect has been sorely neglected 
hitherto." 

During the course of evidence, the Director General, Scientific 
and Industrial Research agreed with the view that one of the main 
reasons for excessive compartmentalisation is the existence of a 
large number of Divisions. He has stated as follows: 

> 

"When I visited the NPL at the end of December. 1962, or in 
the beginning of January, 1963, there were equipments 
and apparatus lying in one room belonging to one division 
and not being lent to another division requiring those 
equipments. This kind of thing has now mostly dis- 
appeared and it will completely disappear. 

I moved the governing body to abolish the divisions. The 
governing body approved it and one time the divisions 
were abolished. They have been instituted again, but not 
in the same maimer as earlier. I am happy to report that 
the divisions are only group of scientists of one discipline 
put together for more or less administrative reasons. As 
long as the progranmies are based on project divisions and 
not on the earlier kind of divisions, there wiU be no harm/' 
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It will be seen from the atM>ve that the recammendations regarding 
ibe working and reorganisation of the National Physical Laboratory 
made by Prof. Blackett in 1963 were generally agreed to by the 
Scientific Sub-committee of the Executive Council of the National 
Physical Laboratory and the Executive Council itself in 1963. In 
fact these recommendations were (also generally endorsed by the 
Third Reviewing Committee of the C.S.LR. The Committee note 
the lack of the sense of urgency shown by the authorities in examin- 
ing the Blackett Report which remained under consideration of the 
Executive Council and its Sub-committee for two years. The Com- 
mittee consider that the authorities concerned should have taken 
firm and expeditious decision on the Blackett Report. The Com- 
mittee regret to note that even before these recommendations were 
imiplembenited and given a fair trial, the whole matter was reopened 
soon after the appointment of tiie preceding IHrector of the National y 

Physical Laboratory. The result has been that the major recom- 
mendations regarding the reorganisation of the divisions and the 
setting up of commercial units were reversed and the status quo ante 
more or less restored. It is surprising that the Executive CounciL ^ 

which had earlier accepted the recommendation of Prof. Blarkett to ^ 

reorganise the National Physical Laboratory, later reversed its own ^ 

decisions on the note of the Director without giving a fair trial to ^ 

the new set up. The Committee consider that the existence of a g 

large number of divisions in the Laboratory tends to create com- 
partmentalisation and comes in the way! of coordinated efforts as has 
been admitted by the Director General of Scientific and Industrial ^ 

Research also. . 

The Committee consider that the work in the Laboratory should ^ 

be organised increasingly according to projects and that Divisions ^J 

and Sections should be reduced to the minimum. They have no ^ 

doubt that the work of the existing 22 divisions would be critically ^ 

and carefully reviewed with a view to effect co-ordination and ^ 

economy. g» 

As regards the setting up of the Advanced Centres of Study, the 
Committee are generally in agreement with the views expressed by 
the Third Reviewing Conunittee that the right place for setting up 
centres of Advanced Studies is in the Universities and not as part of 
Council of Scientific and Industrial Research establishments; the 
Committee would, however, stress the need for closer coordination 
between the C.S.I.R. and the Universities so that the use of specialized 
equipment available in C.S.I.R. laboratories is not denied to Univcr- 
cities for carrying out advanced research in the subjects concerned- 



CHAPTER III 

PLANNING OF RESEARCH PROGRAMMES IN NATIONAL 

PHYSICAL LABORATORY 

A. Classification of Research 

2L Research work at the National Physical Laboratory is classi- 
fied into (i) Applied Research and (ii) Basic Research. While the 
object of applied research is to attain a practical goal, that of basic 
research is solely to increase scientific knowledge. 

In this connection the Committee note that the Zuckerman Com- 
mittee on "The Management and Control of Research and Develop- 
ment" in U.K. (1961) has classified research and development into* 
five categories of activity as follows: 

(i) Pure Basic Research; 
(ii) Objective Basic Research; 
(iii) AppHed (Project) Research; 
(iv) Applied (Operational) Research; and 
(v) Developm^ent. 

The definitions of these terms are given in that Report are 
reproduced in Appendix II. 

The Committee consider that this classification is more detailed 
than that which has at present been adopted in the National Labora- 
tories.. They, therefore, suggest that the feasibility of adopting this 
detailed classification for the research and development work con* 
ducted in the various laboratories of CSIR may be examined, which 
was agreed to by the Director General, Scientific and Industrial 
Research during evidence. 

22. Asked to indicate what proportion of effort and expenditure 
of the National Physical Laboratory is devoted to (i) pure basic 
research, (ii) applied research and (iii) maintenance of standards 
and testing of commercial manufactured instruments, it has been 
stated in a written reply that "no separate account is maintained for 
expenditure on the above. Except for the Theoretical Physics 
Diyisxon which jnay be taken to be doing work of fundamenta! 

22 
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nature, in the case of other Divisions it would not be possible to 
break up the work into various categories as mentioned above." 

During evidence the Director General stated that "The National 
Physical Laboratory has got several very theoretical basic pure 
work." He further added that "We have got division. 80 per cent 
would be applied; 20 per cent would be theoretical. We believe 
that without certain amount of basic work, standards of work in 
the applied side comes down. It is an intellectual tonic. As long as^ 
it is a good quality, it should be continued." 

The Third Reviewing Committee of the Council of Scientific and. 
Industrial Research (1964) have stated that the "bulk of tha basic 
work of a Council of Scientific and Industrial Research laboratory 
should be related to and form the background of its applied v.'ork. 
This is particularly true of National Physical Laboratory and there^ 
are wide and exciting possibilities in this direction. However at 
present largely for historical reasons there are groups in NPL which 
are concerned with *pure basic work* with little or no connection 
with applied work. We feel that the emphasis should be changed 
over a period of time towards applied work as suggested above." 

The Committee further note that Prof. Blackett had also suggested 
that the basic scientific work of National Physical Laboraton?^ be 
separated from its applied work and housed in the ground floor of 
the East Wing of the National Physical Laboratory building. He 
had recommended that the "C.S.I.R. should invite the University of 
Delhi to take over the scientific management of the basic science 
work for a period of, say, ten years. If and when an adequate new 
university physics building is built, the arrangement could be re- 
considered. The laboratory might well be called "Centre for 
Advanced Physics of Delhi University and the C.S.I.R." 

The Committee on the Management and Control of Research and 
Development (U.K.) (1961), also called Zuckerman Committee, has 
observed that "In our view, pure basic research is best carried out 
in the environment of a imiversity rather than in that of a Govern- 
ment research establishment". 

It has further been stated by that Committee that " We do 

not agree that Government research establishments should tmder- 
take basic research just because it might help recruitment and pro- 
vide an intellectual stimulus for the staflF. Indeed if the promise 
of such work ever became an overt inducement to recruitment, we 
suspect that it would lead only too often to so called fundmental 
Work being pursued in a back water remote from the main stream 
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of scientific activity and with little concern with practical applica- 
tions and that in the long run it would neither help recruitment 
nor provide an effective intellectual stimulus " 

The Committee are in agreement with the views expressed by 
the Zuckerman Committee (U.K.) that pure basic research should 
be caorried out in a university rather than in a research laboratory. 
The Committee regret to observe that inspite of the recommendations 
made by the Third Reviewing Committee and the opinion expressed 
by Prof. Blacketty no conscious effort appears to have been made by 
the National Physical Laboratory to shed its pure basic research 
work. The Committee realise the difficulties of stopping altogether 
the basic research done in the National Physical Laboratory as it has 
g!rown there over a number of years for ^^historical reasons'^. The 
Committee however recommend that determined efforts should be 
made by the Council of Scientific and Industrial Research and the 
National Physical Laboratory to reduce the quantum of basic 
research to the minimum necessary for supporting the applied 
research. In this connection it would be useful if detailed informa- 
tion is kept about the proportion of the basic and applied research 
work done in the National Physical Laboratory so that a watch could 
be kept on the progress made in this regard from year to year. The 
-Committee would also like Government to ensure that simultaneous 
efforts are made in right earnest to promote and strengthen basic 
research in Universities in appropriate measure. 

B. Identification of Research Problems 

23. The Third Reviewing Committee of CS.I.R. (1964) observed 
as follows in regard to the selection of research programmes in the 
laboratories of CS.I.R. : 

"At present research programmes of the institutes are inevit- 
ably based on ideas arising mostly internally v,?ith the 
director and the research staff. A lacuna arises in a lack 
of impact of ideas from people outside. The position can 
be improved by contact with departments of planning and 
industrial development, familiarity with short terms and 
long term programmes and problems of industry and 
association of scientists from industry in the framing of 
research programmes. This would also enable forward 
thinking and anticipation of the research requirements in 
their relation to the plans of industrial development 

"We would recommend that CSIR in collaboration with the 
Planning Commission and the Directorate General of 
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Technical Development introduce what further steps may 
be necessary to s^chieve this end. It will be necessary for 
many of the Government Departments concerned to make 
available the information in sufficient detail for pro- 
gramming research." 

« 

During evidence the Director General, Scientific and Industrial 
Research has stated that "the CSIR over the last several years has 
been requesting both the Technical Development Wing and the 
Plaxming Commission to indicate to it from time to time problems 
which they would like us to tackle. Till about 1962-63 the reply 
invariably from Technical Development was that we were catching 
tile wrong end of the stick, that all that they were interested in 
was that at suitable occasions, specially in the licencing committee j>} 

where we were represented, we should tell them that these were 
tile matters where we could supply with the technical know-how and 
tiiey need not give it to any outside party." He has further stated 
tiiat "there is no systematic machinery yet to get information from S 

Ckwemment aftid to pass it on saying that these are the deficiencies 
and that we should work on them. The selection of research pro- 
gramme has been so far made purely on an ad hoc basis." 

When asked whether it should have been more useful if the CJ 

CS.I.R. and each laboratory had been assigned some definite projects g 

which are of xzrgent importance for the national economy, to be ^ 

enveloped within a specified period and whether it is not possible Q 

to make such an assessment of projects, the Director General replied ^ 

that "it should have been done and it is also possible." C 

To a question whether CS.I.R. was consulted or contacted at the Q 

time of the formulation of the Third Plan, the Director General ^ 

replied in the negative. He, however, added that at the instance of 5 

CS,I.R., the Planning Commission had constituted a Working Group ^ 

for formulating the Fourth Plan of the CS.I.R. under the Chairman- ^ 

ship of Director General, Council of Scientific and Industrial fc 
Research. 

The representative of the Ministry of Industry stated during 
evidence that "it is not easy to sit here in the office and produce 
projects for the laboratories to take up for research and that this 
ishould really come about by a cooperative working between the 
industry and the CS.I.R. In the recent past there has been a very 
^ose association." 

It is well known that research is a slow process and takes time 
to produce results capable of being utilised* It is, therefore, very 

€6 ail) LS— 3. 
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necessary that research programmes of the labori^ries should be 
anticipated and spelt out in clear terms well in advance to enable 
the laboratories to produce results. The Committee consider that it 
would be advantageous if in the light of the industrial development 
envisaged over the next two Plan periods, an overall planning o£ 
research programme for the national laboratories and other research 
institutions, is done as a part of the national policy well in advance 
so that the requisite i know-how may be available to the industry at 
the appropriate time. The Committee feel that the lack of clear cut 
assignments, oriented to the requirement of the industry has been 
mainly responsible for tardy contribution made by the laboratories- 
to the development of indigenous technology and know-how in the 
past. 

They suggest ithat a committee consisting of Director Generair 
O.SI.LB., the representatives of the Planning Commission, Ministry 
of Industry and Directorate of Technical Development may be set 
up to identify the research problems to be undertaken by the 
research institutions on a long term basis> in the light 6i perspectiver 
plan for two Plan periods and review the same at suitable intervals. 

• 

C. Selection of Research Problems 

24. The procedure followed by the National Physical Laboratory 
for the selection of research problems is as follows: 

Every research problem to be undertaken is suggested by the* 
Head of the Division/Sections in consultation with the Director^ 
The same is scrutinised by the Scientific Sub-committee and recom- 
mended for final approval by the Executive Coimcil. It has been 
stated that while preparing the programme of work, emphasis in 
the selection of projects has been mainly on its immediate application 
to industry, such as (a) study of raw materials and semi-finished 
products for established industries; (b) development of new Indus- ' 
tries in the country, and (c) developmental testing of a variety of 
products manufactured in the country — an activity which helps new^ 
industries to make a better quality product. It has been stated that 
the priority of projects thus undertaken is being considered in the 
context of country's requirements in the following order: 

(i) Defence; 

(ii) Import substitution; 

(iii) Export promotion; 

(iv) Promotion of indigenous know-how. 
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It has been stated in a written note submitted to the Committee 
by the National Physical Laboratory that "there is need to have 
better contacts with the Government Departments and industry for 
selecting problems for solution at the laboratory." 

During the course of evidence, the Director General for Scientific 
& Indxistrial Research stated as follows: 

"I had a big conference with the scientists of the laboratory 
and I indicated that that was not the correct way to 
formulate the problems. It was better to put it not 
division-wise not just listing the headings like in the text 
book, the aspects or subjects and the problems should be 
more correctly identified and adopted. In June, 1964, the (^ 

programme was recast on the project basis, with time Uj 

targets. This is the first time it has been done in National ^ 

Physical Laboratory. We must give them some time. g 

They are now working on those lines. I, personally, am CQ 

quite satisfied that a basic change has been made. They '•J 

have formed advisory panels of industrialists and scientists S? 

to scrutinise each one of these projects. The programme S 

was formulated in June, 1964 and reviewed in September, ft 

1965 and modified to some extent and is now moving for- tj 

ward." 



In this connection, the Committee would like to draw attention O 

to the recommendations made by the Zuckerman Committee regard- )^ 

ing the "obligations falling on Research Organisation" while select- ^ 

ing research problems, which are reproduced below: Cfi 

"We consider that all Government organisations controlling ^ 

establishments engaged in applied research and develop- g 

ment should review their arrangements both at the Head- 
quarters and at each of their research establishments, to 
see how far they provide satisfactory answers to the 
following questions: 

(a) Are they adequately informed of relevant research being 
done or planned in other Government research estab- 
lishments, tmiversities, colleges of technology, industrial 
research associations and individual firms; and do they 
encourage organisations outside the Government, either 
voluntarily or by extra-mural contracts, to fill in gaps 
in the overall research effort relevant to their respective 
fields? 
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(b) Are contacts with the administrative and executive 
branches of Government departments as users or poten- 
tial users, adequate in practice as well as on paper? 

(c) Is their knowledge of industry sufficient to enable them 
to understand the user's business and to help him to for- 
mulate his needs for applied research? 

In regard to the selection of individual projects, the Zuckerman 
Committee has stated as under: 

"When it comes to the choice of individual projects for ap- 
plied research and development, we recommend that those 
responsible for the selection (or approval of the selection) 
should ask themselves the following questions: 

(a) Has there been close collaboration between the user and 
those responsible for research and development in agree- 
ing requirements and . priorities and defining them as 
specifically as possible? 

(b) Could the requirements be made by using or adapting 
techniques, processes or equipment already in existence 
or under development either in this country or abroad? 

(c) Is the project technically feasible within an acceptable 
period of time, having regard to the current state of 
scientific knowledge? 

(d) Has the best possible estimate been made of the cost, of 
completing the project by a given date in terms of 
money and scientific manpower? Would it , be advan- 
tageous to investigate the project more closely, e.o. by 
way of a project study, before a final commitment is 
made? 

(e) Is this the first project of its kind? And if so, has allow- 
ance been made for the inexperience of those carrying 
out the feasibility and project studies? 

(f ) Would the work be best done in a Government establish- 
ment or elsewhere? Are there, within Government, re- 
sources available (in particular, staff of the necessary 
competence) to carry out the project? If not, is the 
project important enough to justify recruiting extra 
staff and paying for extra equipment? Should the pro- 
ject be carried out under an extra-mural contract placed 
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with indiistry or with a university or college of 
technology? 

(g) Has the potential market — ^home or overseas — ^for the 
new equipment, technique or process been adequately 
considered? • . 

(h) Where appropriate, has the estimated cost of producing 
the equipment or applying the technique or process,, 
when developed, been taken into account? To what 
extent will industry have to learn to build up new 
manufacturing techniques?" 

The Committee appreciate that selection of projects is a difficult 
task— first of all it is necessary to locate the areas in which research i/i 

is needed and may shield good results^ and secondly to determine how ^ 

many of these could be fruitfully imdertaken at a given time with 
the resources of a laboi:atory. It ik also essential to ensure that 
there will be full and effective coordination and no imnecessary dup- S 

lication of research work, and that research planned in a laboratory 
is not already being done at other laboratories or institutions without ^ 

proper consultation and coordination. The task is even more com- ^ 

plicated for tiie National Physical Laboratory where for historical ^ 

reasons, the headings of the projects are given ^froim text bo<^ like ^ 

Solid State Physics Projects' as admitted by Director General, Scien* § 

tific and Industrial Research during evidence—^ practice which the l^ 

Committee feel should have been abandoned long ago. The Com- O 

mittee recommend that National Physical Laboratory should evolve ^ 

an effective machinery for locating the needs of industry and user 
departments within the scope of its objectives and select projects 
which will yield quick returns. The Committee further suggest that 
the principles enimciated by the Zuckerman Committee (U.K.) for ^ 

selecting projects for applied research which provide valuable guide- 2 

lines in this r^ard^ should be considered for adoption by the national ^ 

laboratories in the country. 



D. Project Reports 

25. It is usual for every research laboratory to draw up in detail 
its annual research programmes, indicating the number of items to 
be taken up during a year, their objectives, scientific personnel and 
equipments required, time target, etc. Such programmes are present- 
ed in the form of project reports for consideration and approval 
of the Scientific Sub-committee of the Executive Council of the 
Laboratory in the first instance and then of the Executive Coimcil 
itsell ITie Laboratory embarks upon its programme of work only 
after seeking approval of the Executive CounciL 
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26. The Executive Council of the National Physical Laboratory, 
while reviewing the programme of research work for 1964-65 observ- 

/' ed in April, 1964 that the "programme of work as drawn up at pre- 

j sent was not quite clear and that it should be recast on the basis of 

detailed information such as the objective of the project, personnel, 
apparatus and equipment required, present stage of work and future 
lines of research, and the probable period required for completion 
of the work; the programme so recast be submitted to the Scientiiic 
Sub-committee." The Executive Council had also decided that the 
progress report of the work done during 1963-64 should also be recast 
project-wise before the same is submitted to the Sub-committee. 

27. The Scientific Sub-committee of the Executive Council which 
considered the progress of research work of the National Physical 
Laboratory for 1963-64 and programme of work for 1964-65 suggested 
in June, 1964 that the following information should be given in the 
project reports: . 

(1) The code nxmiber should indicate the type of the project, 
viz, whether it was fundamental, applied, developmental 
or purely routine. 

! (2) The royalties and test fees earned Division-wise should be 

given. 

(3) The contribution of each project to the national economy, 
either as regards finance, additional knowledge or techni- 
cal know-how should also be indicated^ wherever possible. 

(4) The basis on which conclusions were carried out, e.g. 
saving in foreign exchange should be given. 

28. The Scientific Sub-committee was also of the view tJiat the 
aim of undertaking any particular project should not merely be the 
publication of papers, but it ought to have some industrial applica- 
tion as well, as defined in (3) above. 

In September, 1965, the Scientific Sub-committee had to observe 
again as follows: 

"It was also felt that many of the projects so far reported are 
not really projects but may be termed as problems or in- 
vestigations. A project should have a definite aim and 
be of limited nature, so that a completed report could be 
brought out in a reasonable time and should ordinarily 
involve an expenditure of not less than Rs. 25,000.00. The 
others may be considered as short-term problems or in- 
vestigations. 
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Projects on which no work has been done should be tabulated 
and shown at one place without giving any additional in- 
formation. 

« 

, When completed, a project report should bie brought out and 
circulated to the Members of the Sub-commiftee. and the 
Executive Council and also to interested parties." 

29. The Committee also note thdt the 14th Directors' Conference 
which was held in December, ld64 had also laid down that "once 
the projects have been chosen tentative pltos of action would be 
^awn up for each of them, along with a time target for completion." 

• 

30. The representative of the National Physical Laboratory has ' 
.stated during evidence in January, 1966 that the project report for ty 
1965-66 has also not been drawn up in accordance with the various 5 
suggestions lyiade by the Executive Council and its Scientific Sub- S 
committee. In February, 1966 it has been stated in the written reply £q 
furnished by the National Physical Laboratory that "Action is being ^ 
taken to separate the projects and problems. Most of the projects of > 
1^5-66 will be carried over to the next year — 1966-67. The projects ^ 
ior 1965-67 are being formulated." S 

c3 

During the course of evidence, the Director General stated that g 

'''they (i.e. NPL) put their headings from text books like Solid State "^ 

Physics Project. It is not a project. You have to enimciate exactly g 

-what you want to do in Solid State Physics, why you want to do it, ^ 

liow long will it take you to do it, what stage you will reach after (^ 

one year, two years and so on. That is the methodology of putting Co 

your problems in the form of projects and then the scientist knows K 

-exactly what he is doing and arriving at; it does not stunt your ini- ^ 

tiative or individuality; it gives, more direction to his thought and ^ 

thinking." ^ 

The Committee regret to note that in spite of the clear directive of C 
the Executive Council of" the National Physical Laboratory in April, 
1964 for recasting of the project reports for 1964-65, National Physical 
XfHboratory has not been able to carry out the directive till date. 
Even the project report for 1965-66 has not been prepared in accord- 
ance with the suggestions of the Executive Council and the decisions 
taken at the 14th IHrectors' Conference. On the other hand the 
CSommittee note that at Central Electronics Engineering Research 
Institute, a sister laboratory, a project proforma is drawn Up which 
^more or less conforms to the suggestion of the Executive Council and 
^which inter alia gives a survey of the potential users, the technical 
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approach to be followed, the main requirements^ the major steps and 
the estimated time for ccmipletion of each of the major steps as weD 
as the entire project. The Committee cannot help observing that 
th^e appears to be persistent resistance at the National Phy^cal^ 
Laboratory to adopt new ideas and progressive procedures in such 
matters. 

It is really surprising that neither the C.S.I.R. nor the Executive 
Coimcil of the National Physical Laboratory could so far ensure that 
the National Physical Laboratory' formulates its programme of re- 
search and the project report in accordance with the procedures laid 
down by fliem. The Conmiittee suggest that the C.S.I.B. should lay 
down standard proformas for the preparation of project reports by the 
national laboratories and ensure their implementation in actual 
practice. 

E. Association of Scientists with too many Projects 

31. The Executive Council of National Physical Laboratory had 
observed in October, 1964 that in many cases, large number of pro- 
jects were being undertaken by the same scientist who also in sev- 
eral cases acted as project leader. It had decided that it was neither 
necessary nor desirable that the Head of the Division should alwscys 
be the project leader but that once a project had been drawn up, it 
was for the Director to decide as to who should be the project leader. 
The Executive Council had further decided that any one of the scien- 
tists should not be associated with more than three or four projects. 

Prom the Report of National Physical Laboratory for 1964-65, it 
is noted that individual scientists of some of the Divisions have been 
associated with a number of projects, e.g.: 

(i) Acoustics Division . . One scientist has been associated 

with 7 projects. 

(2) Analytical Chemistry Division . , One scientist has been associated 

with 10 projects. 

(3) Development-cum-Produaion One scientist has been associated 
Unit of Electronic Components with 6 projects. 

(4) Electricity Division . . . One scientist has been associated 

with 9 projects. 

(5) Heat Division .... One scientist has been associated 

i with all the 20 projects. 

(6) Heat and Power Division . . 'One scientist has been associated 

with all the four projects. 

(7) Radio Propagation Unit . One scientist has been associated 

with 9 projects and another 
with 8 projects. 

(8) Solid State Physics Division . . One scientist has been associated 

with 10 projects. 
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32. It is further noted that many of the projects of 1964-65 have 
been continued in 1965-66 presum^ibly with the same staff. The Na- 
tional Physical Laboratory has not furnished the Project Report for 
1966-67 to the Committee but the Laboratory has stated that "most 
of the projects of 1965-66 will be carried over to the year 1966-6'7." 

The Director General for Scientific and Industrial Research has 
stated during evidence that action is being taken to implement the 
directions of the Executive Council. 

Hie Committee are in agreement with the decision of the Execu- 
tive Council of the National Physical Laboratory that no scientist 
should be associated with more than three or four projects as other- 
wise the senior scientists tend to associate themselves with all pro- 
jects of their division irrespective of the fact jvhether they could y 
devote Uieir time e£Eectively to those projects and whether they have ^ 
the technical aptitude for all the projects. Further the association < 
of one s<aentist with many projects, apart from causing delays in the ^ 
progress of projects, does not allow the junior scientist to share the ^ 
pride of participation in the project which is necessary to enthuse ^ 
hinL cr 

The Committee regret to note that action to implement the above 2; 

decision of the Executive Council of October^ 1964 is being taken only 5^ 

now. They hope that at least now this decision will be implemented IS 

in right earnest. The Committee further suggest that the Council of U« 

Scientific and Industrial Research should ensiure that this principle ^ 

is observed in other laboratories also. ^ 

F. Costing of Research Projects CC 

33. The Committee desired to know the expediture incurred by ^ 

the National Physical Laboratory on individual research projects. It g 

has been stated by the National Physical Laboratory in the written . 

replies fmrnished to the Committee as well as during the course of Jg 

evidence, that the Laboratory has not been maintaining separate ^ 
accounts for different research projects and as such no indication 
could be given of the amoxmt spent pn them. 

The Committee note that the 14th Directors' Conference (1964) 
had recommended that the "methods of accounting should be stream- 
lined so that without increase in the accounts staff at least a broad 
data may be available about the overall costs of the individual pro- 
jects." '^ 

The representative of the C.S.I.R. has admitted during evidence 
that "the method of accounting in the research laboratories is com- 
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pletely wrong. The present method of accounting leaves a person 
without any knowledge as to what has been spent on a project or 
division, whether the expenditure has been infructuous or has re- 
sulted in any return. We are now reorienting the accounting side 
>i of the project. There will be then two tjrpes of Budget. We have 

not yet done this. Now there is no separate account." 

The Committee are surprised that even tibough the need of eosting 
^f research projects was felt by the Council of Scientific and Indus- 
trial Research, the same has not been implemented in the National 
Physical Laboratory. The Committee would like to draw attention 
to the recommendation made in this connection by the Zuckerman 
Committee (U.K.) that '4n the control of applied research or deve- 
lopment, an assessment of results achieved and of likely future pro- 
gress should always be carried out concurrently with a review of 
•expenditure to date and estimated future costs. Such dual assess- 
ments should be undertaken at intervals of not more than three to 
six months, and the results should be made available not only to 
liigher management but also, as a way of encouraging cost consci- 
•ousness, to those who are directly responsible for individual projects 
i.e. down to Principal Scientific Officer level, or possibly lower/' 

■ 

The Committee strongly urge that methods of accounting in the 
national laboratories should be reoriented in such a way as to ensure 
that estimated and actual costs of individual research projects are 
available. They would also emphasise that the progress made in 
each research project should be reviewed by the Director of the 
liaboratory with the Project Leader once a quarter with specific re- 
ference to the actual and anticipated expenditure so as to achieve 
maximum economy consistent vdth results. 

G. Expenditure during the three Plan Periods 

34. A brief review of the allocation made to and the actual ex- 
penditure incurred by the National Physical Laboratory during the 
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(i) 


First Plan 




• 


■ 


Grant 








Recurring 


Capital Pilot Planf 


1951-52 

1952-53 

1953-54 

1954-55 
1955-56 


•»- -- — - 


Rs. 16,75,500 
Rs . 26,58,400 
Rs. 25,14,600 
Rs . 24,93,400 
Rs. 27,11,200 


Rs. 18,75,000 

Rs. 17,00,000 

Rs • 2,50,000 

Rs-46,000 

Ks. 95,000 Rs,5><^ 
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Actual Expenditure 



1951-52 

1952-53 
1953-54 
1954-55 
1955-56 



Recurring Capital Pilot Plant 



Rs . 16,32,091 Rs . 22,58,812 



• • 



Rs. 23,45,568 Rs. 8,05,607 

Rs. 23,90,033 Rs. 3,89,780 

Rs. 23,93,000 Rs. 1,87,100 

Rs. 25,62,000 Rs. 92,000 Rs. 5,000 



(ii) Second Plan 
Grant 



Recurring Capital Pilot Plant Total 



I 





• 


(In lakhs of rupees). 




1956-57 


27-390 


I 560 


2-390 


31 -340 


1957-58 


26 240 


2-750 


2 380 


31 -370 


1958-59 


29 596 


3 850 


3-497 


36-943 


1959-60 


33 • 198 


4 153 


4-850 


42-201 


1960-61 


34-200 


3 660 


5-333 


43-393 
185 247 




Actual Expenditure 








Recurring 


Capital Pilot Plant 


Total 




(m 


lakhs of 1 


rupees) 




1956-57 


25-760 


I-IOI 


I 089 . 


27-950 


1957-58 


26 • 167 


2-735 


2-326 


31 -228 


1958-59 


29 154 


3 678 


3-248 


36 -080 


1959-60 


33-121 


3-931 


4-851 


41-903 


1960-61 


31 -733 


3 624 


4-875 


48 -232 










177 -393 



i 
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(iii) Third Plan 

Gamt 





• 


Recurring 


Capital Pilot Plant 


Total 


9 




(In lakhs of rupees) 






1961-62 


37-952 


6*000 6-000 


49-952 




1962-63 


36295 


2-142 5 460 


43-847 




1963-64 


33 -460 


2 897 7 650 


44.007 




1964-65 


36 488 


5 578 10-922 


52-988 




1965-66 

(Revised 
Estimate) 


43 247 


7-300 15-672 


66-219 






257-013 




Actual Eocpenditure 






/ 


Recurring 


Capital Pilot Plan 


Total 








(In lakhs of rupees) 






1961-62 


37-850 


5057 4-954 


47-861 




1962-63 


36-236 


2-120 5-433 


43-789 


1 


1963-64 ... 


33. 699 


2-898 7-713 


44-310 




1964-65 


37-204 


* 5 '495 10-921 


53 624 




• 




(Till 1964-65) 


189-584 



The National Physical Laboratory has proposed the following financial 
requirements during the Fourth Plan period :* 



i'. Recurring 

2. Capital (Equipment, building and furniture) 

3. Pilot Plants 

4. Staff Quarters 



(Rs. in lakhs)* 

349-75 
80 -25 

6o-oo 

69-00 



Total 559-00 
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35. From the Fourth Plan proposals of the Laboratory, it is noted 
that apart from undertaking developmental testing, the laboratory 
would continue the major research projects in which it is currently 
engaged. In addition a new Materials Division will be set up at the 
National Physical Laboratory to develop new techniques and locate 
sources of raw materials for the manufacture of articles at present 
imported. The Committee note that the projects mentioned under 
various Divisions of the National Physical Laboratory do not focus 
attention on the benefits of the projects. 

During evidence, the Director General has stated that the Fourth 
Plan of the C.S.I.R. including that of the National Physical Labora- 
tory was framed in July, 1965 by a Working Group of the Planning 

Commission of which the Director General was the Chairman. There iO 

was a representative of the Directorate General of Technical Deve- g 

lopment on the Working Group. The Director General further stated ^ 

that "it would be very difficult for me ti say what specific proposals £ 

were made by the representative of the D.G.T.D. but he is a party S5 

to the Plan for the N.P.L. for the Fourth Plan." ^ 

When asked to indicate what specific projects for the develop- Jt 

ment of indigenous know-how have been given to the National Phy- ^ 

sical Laboratory during the Fourth Plan Period the Director General ^ 

has replied "there is none, as such given officially but through con- ^ 

sultation and discussions problems are selected by us." ^ 

To another question, the Director General has replied that "when O 

the Fourth Plan of the N.P.L. was drafted,^ it was not oriented to the ^ 

needs of (i) Defence (ii) Import substitution (iii) Export promotion g* 

(iv) Agriculture Production and Promotion of indigenous know-how. tt 

However, steps were being taken to categorise the list of items in gj 



the above manner." 

The Committee note with concern that the Fourth Plan proposals 
of the National Physical Laboratory indicate only the broad financial 
outlay and do not specify the projects in accordance with their rela- 
tive significance from the ponit of view of defence!, import substitution^ 
promotion of indigenous know-how^ etc, for which the financial out- 
lays are earmarked. The Committee feel that the Study Group of 
the Planning Commission should be provided with such vital statis- 
tics as number of projects under various Divisions and their signi- 
ficance in national economy* the progress made in respect of each of 
the projects, the probable date of completion and approximate ex- 
penditure etc. These statistics are important even for the National 
Physical Laboratory itself to achieve physical targets in respect of 
its various schemes. The Committee are afraid that the procedure 



I 
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followed by other Laboratories of C.S.I.R. for preparation of Plan pro- 
posals is also the same as followed by National Physical Laboratory 
and strongly recommend for its revision so as to incorporate all the 
necessary data required to enable the planners to examine the pro- 
gramme of each laboratory in the context of national economy. 

The Committee would therefore strongly urge that the National' 
Physical Laboratory should take immediate steps to reorient its re- 
search programme in the context of defence requirements^ import 
substitution and building up of indigenous know.-how. 

The Committee are distressed to note that neither the Planning 
Commission, nor the Ministry of Industry/Directorate General, Tech- 
nical Development nor any other user departments have indicated 
specific areas where the potentialities of the National Physical Labo- 
ratory could be fruitfully exploited during the Fourth Plan. The 
Committee deplore this lack of contact between the National Physi^ 
cal Laboratory and the potential users even among the Government 
departments. They, however^ hope that various Technical Commit- 
tees set up as a result of the recommendations of the Conference of 
Research and Industry held in December, 1965 would be able to indi- 
cate specific problems to National Physical Laboratory for solution 
during the Fourth Plan period. 

H. Perspective Plan 

36. The Committee have been informed that National Physical 
Laboratory has tentatively prepared a perspective plan indicating 
broad fields of research where it would be active during the next 
10-15 years. It has been stated that the plan does not indicate the 
areas to be developed by indigenous efforts and those in which 
foreign collaboration may be necessary. The Plan has also not been 
circulated to scientists/user departments/related institutions for 
suggestions. 

The Committee are glad to note that the National Physical Lab- 
oratory has prepared a perspective plan for the ne(xt 10-15 years. 
The Committee recommend that the perspective plan of the National 
Physical Laboratory should be fitted into the national plan for the 
development of research vathin the country and should be based on 
the perspective plan of industrial and scientific development of the 
country for the next three Plan periods. They further suggest that 
this should be widely circulated amongst the industry, user depart- 
ments, research institutions and scientists for inviting their sugges- 
tions so that the plan could be improved upon and duplication of 
research efforts among institutions could be avoided. 



CHAPTER IV 

SPONSORED RESEAECH IN NATIONAL PHYSICAL 

LABORATORY 

37. It has been stated that the N.P.L. has taken several steps ta 
develop contacts with user departments. Instead of waiting for the 
problems to come from the Defence, the Laboratory of its own 
volunteers information as to what they are in a position to do. Simi- 
larly, the scientists at N.P.L. have attended the meetings of Railway 
Research Board and have undertaken some work for the Railways. 
The scientists of the N.P.L. are represented on 120 ISI Committees^ 
and 26 miscellaneous committees of other Ministries so as to main- 
tain liaison with Government departments and industry. The Labo- 
ratory attends to enquiries of small scale industries for whom deve- 
lopmental testing Is being carried out. 

38. A list of the research problems which were referred to N.P.L. 
by the industry and other departments for solution during the years 
1962 to 1965 is given in the Appendix III. A brief summary is given 
below: 



Agencies who have referred jproblems 
to NPL during 1962:1965 



(i) Industry . . 

(2) Ministry of Defence 

(3) Railways . . . . 
(3) C.S.LO. . . 

(5) Indian Standards Institution 

(6) Universities/Institutes . 

(7) Other Ministries/User Deptts. 



Number of 
problems^ 

16 
II 

5 
. I 

.4 

14 

3 



54 



While the Committee note that the N.P.L. has been solving re* 
search problems referred to it by the Industry and user' departments^ 
fliey consider that the number of such problems — 54 in four years — 
has been very small in the past^ considering^ the facilities available 
at the N.PJL and the number of problems requiring solution. The 
Committee are aware that in India both public and private industries 
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are less research minded than those in the advanced ceuntries and 
do not have proper machinery for formulating; their requirements for 
research to be undertaken at the laboratories. The Committee con- 
sider that National Physical Laboratory should try to create an atmos- 
phere whereby industry is encouraged t9 approach it with its tech- 
nological problems. The Committee have no doubt that N.P.L. can 
gain the confidence of the industry if successful solutions of then- 
problems are found expeditiously and communicated to them urgent- 
ly. 

The Committee are sure that National Physical Laboratory can 
be of great help to small scale industries which have largely to de- 
pend upon indigenous know-how for their future development. The 
Central Small Industries Organisation can do a great deal in formu- 
lating the requirements of the small scale industries which require 
research to be carried out at the National Physical Laboratory. 

Conference of Research and Industry 

39. A two-day conference of research and industry was organised 
by C.SJ.R. in Delhi in December, 1965 with a view to promoting 
self-reliance on industrial know-how. The main findings of the 15 
working groups which had been set up by the Conference is that in 
the near future a major break-through in import substitution of 
know-how could be expected in the fields of electronics, food produc- 
tion and preservation, design engineering, fabrication of industrial 
and chemical plants and control and recording instruments. It has 
been stated that the Conference would be followed up by the com- 
pact body of experts for each major industry whose job would be 
to produce a plan for complete self-reliance in as short time as pos- 
sible. 

The Committee welcome the steps, though belated, taken by 
C.S.I.R. for organising the Conference of representatives of research 
and industry to build a bridge which may eventually open a new era 
of industrialisation in the country. The Committee recommend that 
such conference should be held periodically so that there is utmost 
co-ordination between research and industry and research can render 
the expected help to industry. 

PL-480 Schemes ' 

* 

40. The National Physical Laboratory is working at present on 
the following PL-480 schemes in co-operation with the National 
Bureau of Standards of U.S.A,: 

(i) Study of F-layer Effects with Doppler Fading Technique. 
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(ii) Determination of physical properties of, and iradication 
effects on ironic crystals and semi-conductors with a view 
to develop more useful solid state devices. 

The main objectives of the two projects are stated to be as 
under: — 

XI) The Doppler Fading Technique has been developed at the . 
National Bureau of Standards and has proved to be a very 
powerful method of studying the effects of solar flares on 
the P-layer of the atmosphere. 

(ii) The main objective of the second scheme is to produce 
semi-conductors of desired properties. The ultimate aim 
\s to use these semi-conductors for solid state devices such (/) 

as thermally sensitive resistors, photo cells, thermo couple, ^ 

refrigerators etc. 



tc 



The first scheme was sanctioned in June, 1963 for a period of three CQ 

years and Rs. 1,14,500 were granted for the research scheme by the ~ "J 

National Bureau of Standards authorities. The second scheme was S 

sanctioned in December, 1963 for a period of two years. Rs. 1,53,000 
were also granted for it by the National Bureau of Standards. 

As on 30th September, 1965 the expenditure on the 1st and 2nd 
schemes has been Rs. 29,024 and Rs. 15,518 respectively. 

The Committee regret the slow progress made by the N.P.L. on 
the two PLf-480 research schemes. The Committee would urge that 
once such schemes have been undertaken in co-operation with foreign 
institutes, they should be completed expeditiously within the stipulate 
ed time schedules. The Committee further suggest that while select- 
ing projects under foreign assistance in futurie, the Laboratory should 
always bear in mind that the selected projects fit in with the objec- 
tives of the laboratories, so that the energies of the scientists are not 
dissipated on projects of extraneous nature. 



CHAPTER "V 

COMMERCIAL EXPLOITATION OF PROCESSES 

41. The National Physical Laboratory has so far evolved 22 pro- 
cesses successfully. Their particulars are given at Appendix IV. It 
has been stated that quite a few of these products, developed by the 
Laboratory, were not previously manufactured in the country. The 
N.P.L. has thus created new industries which have also provided 
additional employment potential. 

42. Out of the 22 processes, 7 processes have been licensed through 
National Research Development Corporation for commercial produc- 
tion. Their detailed particulars are given below: 



SI. Title of the process 


Year of 


Date on 


Date on 


Annual 


Royalties 


No. 


successful 


which the 


which 


value 


earned 




completion 


process was 


the por- 


ofPro- 






at the 


handed 


cess was 


duction 


* 




Laboratory 


over to 
NRDCfor 


actually 

given by 

NRDCfor 


. 






• 


commercial 










exploitation 


commercial 
exploita- 
tion 


• 




I 2 


3 


• 

4 


5 


6 


7 










Rs. 


Rs. 


I Silver Mica Capacitors May, 1956 


May, 1956 


1957- 


9,60,210 • 


44>6i3 








1959 






2 Ceramic Capacitors 


Sept, 1956 


Sept., 1956 


Nov. i960 


5,40,«oo« 


25,484 


3 Carbon Slabs and 


Jan. Feb. 


June-Aug. 


11-1-1954 


2,i3,670t 


10,600 


Rods 


1953 


(CSIR was 
approached] 


1 






4 Duplicating, Printing 


. 










and Allied Inks. 


1945 


July, 1957 


Oct., 1958 


7,02, 6oot 


69>899 


5 Indelible Ink 


195 1 


1958 


1-4-1961 


i,43,ooot 


3,553 


6 Anti-rust Solution . 


1951 


1958 1 


[-10-1961 


6,85it 


182 


7 Cheap hearing Aid. 


1962 










1 1964-6 5 








• 




♦1963-64 
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In regard to these processes the National Physical Laboratory 
has further stated that: — 

(1) Practically the entire requirements of silver mica capa- 
citors are produced in the country. 

(2) * The number of ceramic capacitors produced by the Licen- 
see Bharat Electronics Ltd. which are given exclusive 
licence is about 2.5 million. The Bharat Electronics Ltd. 
propose to produce 6 millions in 2 years and later 20 
millions. 

(3) The production of carbon slabs for making brushes is 
increasing year by year. Some of the requirement is met JO 
from imports. The value of imports varies from Rs. 1 to ^ 
Rs. li lakhs per year. ^^ 

I 

43. The Committee have been informed that seven processes deve- -J 

loped by the N.P.L. are intended to be given free to the industries. gj 

The particulars of these processes are as under: — S 

— ^ _ I 

SI. Name of the Process. Year of Year of Value of !§ 

No. successful commercial Produc- j. 

completion exploitation tion q 

at the w^ 

Laboratory fl^ 

— — p 

1 Magnetic fluid for crack detection. 1958 i960 5 

2 Improvements in or relating to Shaft § 

and bearing mechanism. . 1957 1960-61 . . ^ 

3 Electrolytic engraving or etching £ 

on metals or alloys thereof. i960 1960-61 . . ^ 

4 Transistorised community receivers 1959 1960-61 

5 An Improved System . 1956 1960-61 

6 Improvements in or relating to oxi- 

dising salt March 1960-61 

1959 

7 Manufacture of magnetic oxide of 1957 1961-62 

iron. 
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44. The particulars of the remaining processes which are at pre- 
,sent being exploited through departmental production at the NP.L., 
are given below: — 



i 



SI. 
No. 


Title of the process 


Successful Year of Value of 
completion Depart- production 

at the mejatal (Rs .) 

Lab. production 


I 

2 

3 

4 
5 


Ceramic Capacitors . 

Ferrites 

(i) Soft Ferrites 

(ii) Hard Ferrites 
Porcelain rods . 

I. F. Cores 

Railways Signal Magnet 


1959 1960-61 5,4o>ooo 

(during 1963-64) 

1962 1964 50,796 

(during 1964-65) 

1965 1965 

• 1963 1962 1962-63 6,156 

1963-64 4,074 

• 1963 1963 1963 10,179 

1964 1964-65 3,000 



6 A tunable magnetron 



(3000 pes. were produced experimentally and 
supplied to one user) 

.1956 

(One piece was produced but the work . 
was discontinued as Dr. Amarjit Singh 
had joined C.E.E.RI., Pilani) 



7 Metal detector. Battery operated 1954 
. Transistorised . i960 



1954 1954-55 
1962 1962-64 



8 Traffic signals. 



1962 1962 



1962-64 
1964-65 
1965-66 



8>975 
7i>5oo 

28,800 
4,800 
5,100 



As to the need for departmental production the representative of 
the N.P.L. has stated during evidence that "as soon as a process is 
satisfactorily developed, it is brought to the notice of C.S.I.R. and the 
N.R.D.C. Departmental production is undertaken with a view to sup- 
plying the produce to the consumers with an idea of getting its com- 
mercial acceptability". 

Asked about the reasons for delay in commercial exploitation of 
processess developed in the Laboratory, the Committee have been 
informed in a written note that: "a scientist could only take the res- 
ponsibility for the scientific solution of the problem, but cannot be 
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held responsible for the commercial exploitation of the same as ther^ 
are many extraneous factors such as legal in contractual work, ecoAOr 
mics and the licensing policy of the Development Wing". 

It will be seen that only 22 processes have bMn successfully 
evolved so far by the N.P.L. for commercial exploitation^ Out of 
these about half a dozen only are being produced on a conunercia} 
scale. In many cases the annual value of production is not. very 
large. Considering the heavy expenditure that has been i|u:urred on 
the woridng of the N.PX. during the last 15 years, the Committee 
cannot help feeling that its performance in the field of industrial re- 
search during this period has been rather disappointing. It would 
appear that in the past, due care was not given to the selection of 
research programmes which should have been oriented towards in- 
dustry and capable of yielding quick results. 

It is regrettable that in three cases^ there has been a delay rang'- 
ing from 7 to 9 years in handing over the processes to the National 
Research Development Corporation after their successful completion 
by the N.P.L. Thereafter there have been further delays ranging 
from 1 to 3 years in giving the processes for commercial exploitation 
by the N.R.D.C. The result has been that in some cases/ it has taken 
10 years to exploit a process for commercial production after it is 
stated to have been completed successfully by the N.P.L. 

The Committee note with regret that six out of seven processes 
developed by the National Physical Laboratory and intended to be 
given free to industry remain yet to be commercially exploited and 
that a few of the processes such as Carbon Slabs^ Ceramic Capacitors, 
etc. though established as long badk as 1959-40 have not been fully 
ccploited to meet the requirements of the country, thus necessitating 
imports of the commodities. The Committee are also not happy that 
as many as ei|^ht processes should still be exploited by departmental 
production. The Committee feel that the responsibility for ensuring 
expeditious commercial exploitation of the processes, as soon as they 
are successfully developed at the Laboratory, devolves both on the 
Laboratory itself and the National Research Development Corpora- 
tion whose main aim is ^to develop and exploit in the public interest, 
for pr<^t or otherwise, inventions, whether patentable or otherwise 
including technical and engineering ^know-how' ol processes deve- 
loped by the C.S.I.R. laboratories." Research and development are 
continuous processes; and therefore the Laboratory should not remain 
in seclusion after successful completion of processes but should also 
maintain closest links with National Research Development Corpo- 
niti(Hi and the Directorate General, Technical Development to see that 
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successful processes are being folly exploited for the benefit of the 
country. The Committee suggest that the successful processes should 
be widely publicised to stimulate interest of industrialists and u^ers. 



The Committee also note that recently the C.S.I.R. has sanctioned 
an Industrial Engineering Section for the National Physical Labora- 
tory. The Committee hope that this Section will render necessary 
assistance resolving technical problems faced in translating the pro- 
cesses developed in the Laboratory to large scale manufacture. 

45. Some of the important processes developed by the N.P.L. are 
discussed in the following paragraphs: 

Ferrites 

46. Ferrites are a class of magnetic materials used extensively by 
the radio and telecommunication industry including television. They 
are fabricated in various forms to suit particular applications. Fer- 
rites used in the radio and television industry are designated as 'Soft' 
or 'Entertainment' while those used in the telecommimication indus- 
try as Trofessional'. It is stated that **They differ only 
in respect of closer tolerance limits and more stringent specifications, 
the know-how for manufacture being the same. The requirements 
of equipment processing, raw materials etc. are also common". 

Process for the manufacture of Soft Ferrites 

47. The N.P.L. started research work on the manufacture of soft 
ferrites in 1961-62 and the process was successfully completed in the 
pilot plant stage in 1962. The project report and the programme to 
manufacture soft ferrites on pilot plant were approved by a Sub- 
Committee of the Executive Council in August 1963 and later by tbe 
Vice-President of the Council of Scientific and Industrial Research 
in November, 1963. 

Production at Pilot Plant 

48. The production of soft ferrites was started at the pilot plant 
of the N.P.L. in 1964. The average production up to December, 1965 
was 9,000 rods per month as against the production programme of 
10,000 rods per month. The production has thereafter risen to 20,000 
rods per month which are sold through the National Small Indus- 
tries Corporation both to large and small scale sectors. It has been 
stated that the quality and cost of soft ferrites produced by the pilot 
plant of N.P.L. compares favourably with the imported ferrites. 
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Commercial £xpIoitation 

49. The process lor the manufacture of soft ferrites has been pat- 
ented by N.PX. Two firms of Poona were licensed in August, 1963 
and July, 1964, for an estimated annual production of 40 tonnes and 
25 tonnes of soft ferrites respectively. One firm has just gone into 
production and the other would be in production shortly. In addi- 
tion, one firm of Delhi and another of Calcutta have been licensed 
in October and November, 1965 and their estimated capacity of pro- 
duction will be 25 tonnes and 50 tonnes respectively of soft ferrites 
annually* The royalty will accrue to N.RD.C. at the rate of 2^ p^ 
cent of the sales effected. 

It has been stated during evidence that applications for the manu- 
facture of soft ferrites on the basis of N.P.L. know-how have been f^ 
received from firms of Bombay, Calcutta and Coimbatore. which are ^ 
under consideration of C.S.I.R. 

5 

Demand of Soft Ferrites ^ 

50. The Committee have been informed during evidence that the 2; 

ciurent demand for soft ferrites is about 70 tons and that the demand % 

would go up to 700 tons, in another 10 years. At present eH ferrites ^ 

products are imported except what N.P.L. is producing. During CJ 

evidence, the representative of the N.P.L. has stated that "when the jg 

fomr factories go into production, their total production capacity will ^ 

be 100 tons and that should meet. the immediate requirements. They Q 

can expand also/' s^ 

The Committee note with regret that though two firms were CO 

licensed in August, 1963 and July, 1964 to manufacture soft ferrites q 

with the process developed by National Physical Laboratory, they ^ 

have yet to go into full production, thus necessitating import of soft ^ 

ferrites in addition to their production departmentally by the Natio- ^ 

nal Physical Laboratory. The Committee recommend that National ^ 

Research Developmtnt Corporation should ensure that the parties, £ 

who are granted licences for commercial exploitation of the CS.LR. 
processes* actually adhere to the stipulated schedules for commercial 
production^ and that the production targets are adhered to by them 
in actual practice. 

The Committee should tliink that since soft ferrites can be manu- 
factured with the know-how developed by National Physical Labora- 
tory there should b^ no occasion for allowing foreign collaboration 
for manufacture of this variety of soft ferrites. Effective measures 
should also be taken to ensure that production of soft ferrites is 
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commenced immediately by the firms concerned^ wilii the National 
Fby^ical {laboratory process^ in order to meet all internal reqairer 
ments w that the import of soft f errites and departmental production 
by Natioaal Physical Laboratory could be stopped, as early as possi- 
Me, 

Licence for the • manufactv/re of electronic components for radio 
Industry. 

51. In reply to a specific question by the Committee regarding the 
ia$ue of licenca to M/s. Philips India Ltd. for the mnaufacture of 
electronic component, required by the radio industry, it has be«i 
stated by the Ministry of Industry that: — 

"M/a, Philips India Ltd. have been granted a licence on liie 4th 
November, 1960 for the manufacture of Radio receivers and anotiier 
licence for the manufacture of components for the Radio receivers. 
The items licenced and the capacity are given below: — • 



e firm was initially given a period of X^ months for eflPect- 
ing the expansion, which was later extended up to 36th 
November, 1963. Within that period they took up on hand 



SI. Item 
No. 


1 
1 

Annual Capacity. [ 

\ 
1 


I Polyestar capacitors. . 


3-84 million nos. 


2 Valve holders, . , . . 


96o*ooonos. 1 


3 Electrolytic Capacitors (hi^ voltage 
and miaiature) 


1-92 million nos. 


4 Carbon resistors 


13*2 million nos. 


5 I. F. coils. .... 


I 'oS million nos. 


6 Wave range switdics , 


540,000 nos. 


7 Potentiometers 


I '7 million nos. 


8 Loudspeakers .... 


540,000 nos. 


9 Ceramic capacitors (tubulamormal 
and miniature) 


9*6 million nos. 1 


10 Variable ooQdQQ3ef9 - 


936,000 nos. 


1 1 Trimtmng capacitors (wire/ceramic/ 
air) 


7 • 14 million nos. 


It has been stated that: 
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the manufacture of 8 items but production was not started 
in respect of Electrolytic capacitors, Carbon, resistors and 
I.F. coils. The firm was therefore given another extension 
up to 30th November, 1964. Even by this date the firm 
could not establish capacity for the three items mentioned 
above though effective steps were taken. The firm there- 
fore requested for extension of time up to 30th November, 
1966, and was given time till 30th November, 1965. The 
firm reported in October, 1965 that capacity for all items 
has been established or would be established shortly ex- 
cepting Carbon resistors. Some imported raw materials 
were required for Carbon resistors and that the applica- 
tion for such import was imder consideration of the Gov- (^ 
ernment and pending receipt of the raw materials the pro- ^ 
duction of this item will be delayed. Therefore, the firm OC 
requested' for time till 30th November, 1966. Extension § 
has, however, been given up to 30th June, 1966 only." fig 

At the time cf the factual verification of the Report, the Ministry gj 

of Industry have stated as follows: — J? 

"The first extension was necessitated by the Grovemment's not J; 

being able to find the required foreign exchange for import ^ 

of < capital goods. The firm was asked to find the ioreign § 

exchange itself and the loan negotiated by M/s. Philips U^ 

for this purpose was approved only in February 1962 and O 

the import licence itself was issued only in June, 1962. 
Hence the firm asked for time till November, 1963 which ^ 

had to be agreed to. As regards further extension it is [g 

to be noted that when out of 11 items production has been ^ 

established in respect of 8 items the licence has to be 5 

treated as implemented. Partial revocation of the licence § 

is not permissible under the Industries (Development & l. 

Regulation) Act, 1951 and if M/s. Philips were to be res- jg 

trained from the manufacture of the other three items the ^ 

only way would have been by amending the licence to 
effect deletion of these items. This, however, could be 
got done only with M/s,* Philips* consent as effective steps 
for the manufacture of these three items also had been 
taken and imder the Act once effective steps had been 
taken the licence cannot be amended without the consent 
of the licensee. 

Ap^rt from these technical difficulties the reasons for delay 
were genuine. Even now the firm is not able to commence 
manufacture of carbon resistors not because of any 
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unwillingness or failure on their part but because they 
are not able to obtain imported raw materials necessary 
for the carbon resistors. As such in the circumstances 
it was thought proper to extend the validity period of the 
licence. 

As regards capacity there is ample scope available for the 
manufacture of radio components and we are encouraging 
scheme for the same. Development of indigenous know- 
how, therefore, cannot be stated to have suffered any set 
back due to the issue of this licence to the firm with 
foreign collaboration." 

The Committee deprecate the tendency to give such a large 
number of licences to a firm with foreign collaboration. They also 
feel unhappy at the repeated extensions, given to the fiim to establish 
manufacture of these items. 

The Committee note that the delay in the manufacture of the 
electronic components was mainly due to the non-ahailability of 
foreign exchange. They feel that in cases where foreign collabora- 
tions are agreed to, the provision of foreign exchange requir^nents 
for the unit should be generally made the responsibility of the 
foreign collaborators. 

The Committee would like to point out fliat granting of such 
blanket licence for the manufacture of large number of items is apt 
to dampen the research effort within the country and act as a dis- 
incentive to the manufacture of products with indigenous know-how. 
The Committee recommend that before negotiations for foreign col- 
laboration are started or the capacity of the existing' licences is 
increased, the concerned Ministries /Directorate General, Technical 
Development should contact the national laboratories and other 
research units to find out whether and when they can establish the 
necessary know-how. 

Process for the Manufacture of Professional Ferrites 

52. The major portion of the ferrites required is "entertainment" 
ferrites. These are required for radio manufacturing industry, 
while there is a fair demand for "professional" ferritest which are 
required by the telecommunication industry. Both "entertainment" 
and "professional" ferrites are of the soft variety but differ in per- 
formance and other particulars. The professional ferrites are of a 
high electrical standard and are made to very close electrical and 
mechanical tolerance limits, while the entertainment types need not 
Jiave these features. 
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In August, 1963, Indian Telephone Industries started nego- 
tiations with M/s. Philips, Holland for technical collaboration for. 
the manufacture of f errites. Philips were invited to offer know-how 
for the ^'professional ferrites" being the specific requirements of the 
Indian Telephone Industries and also the ''entertainment" ferrites 
for the radio manufacturing industry. The Council of Scientific 
and Industrial Research intimated to the Ministry of Industry on 
the 9th August, 1963 that "National Physical Laboratory is in a posi- 
tion to supply know-how for specialised quality of ferrites required 
by the Indian Telephone Industries". National Physical Laboratory 
also informed the Managing Director of the Indian Telephone Indus- 
tries in August, 1963 that "National Physical Laboratory is in a posi- 
tion to supply know-how for specialised quality of ferrites required </> 
by the Indian Telephone Industries. We also wrote in August, 1963 sj 
to the Managing Director of the Indian Telephone Industries offer- 
ing co-operation and saying that National Physical Laboratory will 
undertake to produce ferrites of the requisite quality required by S9 
them in its pilot plant and requesting them to send some samples. *^ 
Indian Telephone Industries however was reluctant to accept Natio- ^ 
nal Physical Laboratory process because they said: U 

(a) Their experience in using the National Physical Labora- § 
tory process for Silver Mica Capacitors has not been g 
happy; ^ 

(b) There is a gulf of difference between the ferrites they will 
need and those used by radio industry for which National ^ 
Physical Laboratory was manufacturing." j* 

During evidence in January, 1966 the Secretary of the Ministry g 

of Commimications has informed the Committee as follows: 



"We have just been told that some information was conveyed 
to us, in the second half of 1963. We were told about this 
that the soft ferrites, that is, entertainment type of ferrites, 
were being developed and we gave our minimum specifi- 
cations at that time to the N.P.L. and the exact require- 
ments of ferrites. There are thousands of varieties of 
ferrites. We gave our requirements. After that for a long 
time we did not hear anything further. N.P.L. had pro- 
mised to send us some samples of the ferrites they had 
produced. Those samples were not sent as far as I know 
till 1964 and we did not receive the details whether the 
ferrites would be in accordance with the specifications re- 
quired. In any case we are not interested in the enter- 






♦At the time of the factual verification of the Report, the Ministry of 
transport and Communications have amplified the previous statement as 
follows: — 

'*The. development of professional ferrites has been imder discussion 
from 1961 between the ITI and NPL. There was a protracted 
correspondence and, in view of this, in 1963, a letter was issued 
by the P. & T. Department to Shri T. V. Ramamurthi of NPL 
given complete details of the types of ferrites required and the 
mechanical and electrical characteristics and sizes. The letter 
also referred to earlier unsuccessful efforts by ITI to get samples. 
This letter also pointed out that samples promised on 5th Septem- 
ber, 1963, had not then been delivered. There w^s no further 
resxKmse to this letter with regard to professional type ferrites 
required by the ITI. In March, 1965, in a meeting held in the 
room of Secretary (Industry), NPL, for the first time, stated that 
they did not at that time have professional ferrites, while earlier 
they held the view that they were ready to send samples and 
even promised to do so in a few days. The interest of ITI has 
been for professional ferrites only and not for entertainment 
ferrites". 
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tainment type of ferrites. We are mainly interested in 
the professional type, that is, the hard ferrites."* 

53. The Committee note that in January, 1965^ the Director Gene- 
ral, Scientific and Industrial Research addressed the Secretary, Minr | 
istry of Industry, giving the gist of discussions the scientists of the | 
N.P.L. had with the Managing Director of Indian Telephone Indus- 
tries emphasising that: — 

"(a) Indian Telephone Industries is interested in National j 
Physical Laboratory imdertaking a development pro- 
gramme for professional ferrites. 

(b) Indian Telephone Industries also has a group working on 
the development of Ferrites. 

(c) National Physical Laboratory has offered all assistance to 
the Indian Telephone Industries group on Perrite develop- 
ment. 

(d) In the alternative National Physical Laboratory is prepar- 
ed to undertake development work immediately in Ferrites 
required by Indian Telephone Industries. 

The National Physical Laboratory has been asked to give high 
priority to development of professional ferrites. 

The possibilities of setting up a production uiiit imder the 
Coimcil of Scientific and Industrial Research for making 
professional ferrites is being examined. National Physi- 
cal Laboratory scientists are confident of developing them 
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f 

to the specification of Indian Telephone Industries based 
on their success in controlling and stabilising production 
of the entertainment fen^tes. 

It is no longer necessary to pursue negotiations with Philips or 
any other foreign manufacturer for setting up the manu- 
facture of ferrites in collaboration with them." 

Subsequently a meeting was held on the 5th April, 1965 between 
the Secretary, Ministry of Industry and Director General, C.S.I.R. 
where representatives of N.P.L. and the Ministry of Commiuiications 
were also present. Referring to this meeting the Secretary, Ministry 
of Industry stated during evidence before the Committee in Janu- 
ary, 1966 that: j^ 

Uj 

"All these questions of delay are now only, historical because QC 

all this happened before the April, 1965 meeting at which, S 

having considered all these things. Dr. Zahir and I agreed OQ 

that we should go ahead with the Philips things. About *J 

the middle of December they have written to us, which I 5 

have passed on to Shri Jain, saying that their professional S 

ferrites are now almost ready and they can give it to you. S; 

Today they have mentioned that they have given it for ;j 

test to the LRDE, the Defence Laboratory. Therefore, now 5 

the more important question of urgency is how soon they . 

expect the report from that end and how soon they can ^ 
give it to ITI for testing than the previous charges and 
countercharges about delay and samples having been 

given which are pre- April 1965 things." ^ 

s 

During evidence, the Secretary of the Ministry of Communica- 5 

tions has informed the Committee that: g 



"the main know-how developed by N.P.L. i^ in respect of 
entertainment type. Till April, 1965 they had clearly said 
that they are not yet ready with the professional type. 
So far as the development taking place within the last one 
or two months is concerned, we do not know the specifi- 
cations of the professional ferrites that have been develop- 
ed. We have. not been given the details of the specifica- 
tions and we have not been given any samples. Therefore, 
it is not possible to design an electronic equipment round 
an unknown factor, when we get samples and specifica- 
tions, We can have another look at it." 



fc 



^ 
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The Director General, Scientific and Industrial Research has 
stated in his evidence before the Committee as follows: 

''Right in the beginning of 1964 we had prolonged discussions 
with Dr. Ramamurti, Mr. Ranganathan and Mr. Vasude- 
van over this problem. At that stage we were ready with 
the entertainment type of ferrites and not with the pro- 
f essional type. The negotiations were also going on with 
Philips. They insisted that thefy should have both or 
none. That was the kind of pistol played on us. Then 
at a later discussion with Mr. R^mamurti, Mr. Vasudevan 
and Mr. Ranganathan we agreed that, in view of the fact 
that we had made enough progress in the direction of pro- 
cessing professional ferrites, it would be better to drop 
the negotiations with Philips. I had also written a letter 
to Mr. Ranganathan in January, 1965. However, in April, 
1965 we had another meeting with Mr. Vasudevan, Mr, 
Ranganathan and Mr. Ramamurti. At that time it was 
pointed out to us that we would be losing so much of 
foreign exchange in importing the professional type of 
ferrites and because we were not ready they had to induce 
the Philips to start making them, and we might also agree 
to their making entertainment type of ferrites giving them 
the licence. But in effect we will see that we will not 
allow them to make the entertainment type. That was 
the position then to which Mr. Ranganathan has referred. 
Later on, my colleagues in N.P.L. told me that they were 
actually ready with the professional type also, and there- 
fore I should request them that no agreement with the 
Philips should be entered into. I took some time to assure 
myself of this fact. In the meanwhile we had testing 
done by L.R.D.E. and then in the middle of December I 
wrote a letter* to Mr. Ranganathan again saying that we 
had now reached a stage where no further negotiations 
with Philips should be carried on." 

54. Relevant extracts from the letter* dated the 14th December, 
1965 from the Director General C.S.I.R. to the Secretary, Ministry 
of Industry are given below: 

"The N.P.L. has since then been pursuing developmental work 
on this item and the laboratory is now fully prepared to 
supply professional ferrites to the specification of I.T.I. 1 

This letter has been written after the visit of the Study Group of the Estimates 
Committee to NPL on the 9th December, 1965 when this matter was discussed 
with the Director, MPL. 
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understand that negotiations between I.T.I. and M/s. 
Philips Ltd. are still in the discussion stage and are yet 
to be finalised. 

In view of the foreign exchange difficulties and also develop- 
mental work in N.P.L., we feel that further negotiations 
with M/s. Philips Ltd. need not be pursued. * N.P.L. is also 
in a position to set up a production unit for the supply of 
professional ferrites to the specification of I.T.I. The 
laboratory is prepared to supply bulk samples for large 
scale testing by LT.I.". 
Asked whether the samples have been furnished to the Indian 
Telephone Inaustries, the representative of the National Physical 
Laboratory has stated during evidence: »^ 

Uj 

"The samples have not yet been sent. We have just got the die ^ 

made. They (I.T.I.) will hot be able to use torride sam- $ 

pies directly in their equipment for tests. They have S9 

given the sizes and specifications." ^^^ 

It is noted that the view of the National Physical Laboratory that U 

the know-how for soft and professional ferrites is the same, has IC 
subsequently been corroborated by the Philips "who have stated, in ' cj 

defence of their argument on royalty payments that the know-how § 

for professional type of ferrites automatically involves the know-how U, 

for entertainment type ferrites also and, therefore, they should be O 

paid for both, irrespective of the fact that Indian Telephone Indus- ?^ 

tries use theirs or the National Physical Laboratory know-how."* r« 

S 

55. The Secretary of the Ministry of Industry has explained dur- 5! 

ing evidence as follows: 



"The National Physical Laboratory says that their thing is 



•At the time of factual verification of the Report, the Ministry of 
Transport and Communications have stated as follows: 

"Professional ferrites are more advanced in type and have tighter 
electrical and mechanical characteristics, the know-how for the 
professional ferrites would necessarily include the know-how for 
entertainment ferrites but not vice versa. This is also obvious 
from the fact that, in March, (1965) NPL itself stated that they 
had the know-how for entertainment ferrites and not for profes- 
sional ferrites". 



5 



very good. When the Indian Telephone Industries re- ^ 

ceived it they have to do some testing and they say that 2 

it is not according to their specification. It is very diflfi- 
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cult to reconcile two violently opposing technical views 
as Chairman of the Licensing Committee. Every year we 
are losing Rs. 25 lakhs in foreign exchange for the import 
of hard ferrites. Even if we delay for a few months in 
the hope that we will give some encouragement to the in- 
digenous know-how, it does not matter. But if we wait for 
two ^ears, we will be losing about Rs. SO lakhs as against 
Rs. 7 lakhs which you will be paying to Philips for the 
next seven years. Unless the National Physical Labora- 
tory is ready to exploit it commercially the balance will 
still be for going ahead with Philips." 



56. The Committee have been informed by the Ministry of Indus- 
try in a written reply dated the 26th March, 1966 as follows: — 



"The agreement between Indian Telephone Industries and 
M/s. Philips has not yet been approved. Under the agree- 
ment Philips should advise I.T.I, on factory lay out, speci- 
fication of raw materials and machinery, train I.T.I, ex- 
perts and offer complete technical advice for the manufac- 
ture of ferrites. Technical know-how fees proposed in 
DFL 258315 i.e., approximately Rs. 343559. The royalty 
proposed is 5 per cent of the net price on production up 
to 100 tonnes,. 4 per cent on production beyond 100 tonnes 
but within 200 tonnes and 3 per cent on production beyond 
200 tonnes. The total royalty is expected to be about 4 to 
S lakhs for the entire period. Since I.T.I, have not been 
permitted to manufacture soft ferrites the question of 
payment of royalty on this item does not arise. 



Further in respect of possible new invention for which Philips 
may take out new patents in the territory during the 
period of this agreement Philips hereby grant to the com- 
pany for the duration of this agreement for the territory 
a non-exclusive licence for the manufacture and sale of 
the productions under any such new patents. For the 
sake of removal of doubts M/s. Philips have suggested in 
the agreement that the use of such new patents by the 
company after the termination of this agreement will be 
on such reasonable terms as may then be mutually agreed 
upon separately." 
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At the time of factual verificatio nof the Report in April, 1966. the 
Mipistry dt Transport. & Communications have stated ad foll6ws: 

"The . negotiations with. Philips have been deferred and a 
meeting . wa^ held on tke 9Hi March, 1966 .with the D:Gr., 
CSJJl^ and with NPL, representatives. A copy of the 
minute^^ of this meeting is herewith enclosed (Appendix 
V). In the meeting, NPL promised to send by the end oi 
April samples to one internationally standard size and ' 
tolerance for which they said they had the, mould ready. 
On further correspondence, it is now; found th^t the size 
offered : by them is not of any sta^aijd. inter national ^ize 
and they also say that the ferrites which they manufac- 
ture wiU have wider tolerance above what is admissible 
in professional ferrites. We are also in correspondence 
with them on this matter and up to now we haye not J3 
received any samples. They have also not confirmed as ^ 
to whether they are supplying samples of ferrites as pro- S 
mised by them in this meeting, held last month^ confcwrm- g 
ing to grade 3-B-7 and of an international standard size ^ 
and within the electrical and mechanical tolerance per- ^ 
missible." 
The Committee cannot resist the conclusion that there has not 
been close co-operation between the National Physical Laboratory g 
and the Indian Telephone Industries in ibe matter of developing ^ 
professional ferrites. The Committee consider that botb the brga- ^ 
nisatlons should have shown greater' sense of urgency in developing U, 
suitable professional ferrites with indigehoiois kno^-bow and thereby' ^ 
help to 'reduce, if not eliminatie^ the tinport of 'professional 'ferrited, ^ 
wiiic'b is entailing an outgo of about rupees' 25 laikbs ^very year in ^ 
foreign exchange. ^ 

The Committee would urge the National Physical Laboratory to ^ 
sij^^ply samples of professional ferrites without delay, which may be' g; 
got tested, if. necessary, from an independent laboratory so as to 3 
reach definitive conclusion about their suitability. The Committee U 
are firmly of the view that the indigenous know-how developed in *; 
thi^' national laboratories should be given a fair chance or even a 
preferential treatiiient vis-a-vis foreign' collaboration schemes so as 
tc achieve self-j-eliance at the earliest. The Committee haVe given 
In greater detail their views on the development of indigenous 
know-how vis-a-vis foreign collaboration (agreements in tjhe later 
pa.rt pf the Chapter. 

Process for the manufacture of Arc Cathpns 

57. High intensity illumination is necessary for projecting motion 
pictures in "theatres and arc lamps are used for this purpose. These 

66 (aii) LS— 5. 
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arcs are struck between Carbon Electrodes and are generally knowir 
as Projector Arc Carbons. The electrode contains a central core of 
light giving chemical salts. Essentially it is a pencil containing light 
giving salts in the thin core surrounded by thick shell of carbon. A 
thin over-coating of copper is given to carry high currents. The in- 
gredients used in them as well as the technique of their manufacture 
is a closely guarded secret. 

The requirement of high intensity cinema projector carbons in 
India is estimated at 6 million pairs per year. The import figures of 
the cinema carbons for the last five years are as under: 

Year Quantity* Value 

(Nos.) Rs, 

1960-61 1,09,34,045 37>75^390 

1961-^62 * 1,17,31,461 38,11,645 

1962-63 ... . . . 60,03,306 19,91,13^ 

1963-64 . . . . . . 99>i6,963 36,98,340 

1964-65 . . . . . . . 1,25,64,137 42,45,718- 



^-1 . -.~ — >■■- 



♦ The corresponding figures in pairs : 

1960-61 ....... 54,67,022 

1961-62 58,65,730 

1962-63 . 30,01,653 

1963-64 . . 49,58,431 

1964-65 . . 62,82,068 

With a view to establish this industry in the country research 
work was undertaken at the National Physical Laboratory in 1959 
and a process was developed successfully by the Laboratory in 1961- 
62 at the Pilot Plant Scale. The process is based on indigenously 
available raw materials and the specialised equipment necessary for 
this work has also been designed and fabricated in the Laboratory 
for pilot plant production which is being continued in National 
Physical Laboratory. A Project Report for the manufacture of 6000' 
pairs a day was prepared by the National Physical Laboratory in 
September, 1963 based on the pilot plant work done in the Labora- 
tory. The project envisages an investment of Rs. 17 lakhs. The cost 
of production of two types of carbon rods is estimated at about Rs. 80 
and Rs. 70 per hundred pairs compared to the corresponding price 
of Rs. 98 and Rs. 87 respectively for the imported carbons. 

The rods manufactured are being tested regularly in the Labora- 
tory and tried commercially by various theatres in Delhi and in 
other towns. The rods are stated to have been found as good as the 
imported ones. About 6000 pairs are stated to have been sold far 
large scale commercial trials at a nominal price through the Asso- 
ciation of Film Distributors, Delhi. 



J 



59 

# 

Commercial Exploitation of the know-how for the manufacture of 
Arc Carhor^. 

58. It has been stated that even when the National Physical Labo- 
ratory was on the developmental work for the manufacture of arc 
carbons, M/s. R. J. Wood and Company wished to enter into con- 
tract with Council of Scientific and Industrial Research and National 
Research Development Corporation for the development of the item 
on their behalf. A contract was signed on the 21st November, 1959. 

The original contract entered into with the firm which was initial- 
ly for a period of four years subject to renewal by mutual consent of 
the parties, was to develop this process in 4 different stages which 
are given below: 

"I. Copper plating on imported Projector Carbon Rods, 
II. Filling of imported rods with imported core compound; 
III^ Working out formulations for the core compound; and _ 

ly. Working out details for the manufacture of core rods." S 

The Board of the National Research Development Corporation ^ 

which met in June, 1961 to consider the progress of the project pas- S 

sed the following resolutions: ^ 

"(i) The difference of opinion between NPL and M/s. R. J. > 

Wood regarding the payment to be made by M/s R. J. S 

• Wood to NPL under clause 2 of the Agreement dated the t 

21st November 1959 be referred to Prof. M. S. Thacker, ^ 



DGSIR for arbitration and his decision be binding on all 
the parties. 



I 



(ii) Shri Joglekar having stated that laboratory work on the 
project had almost been completed NPL would immedia- 
tely prepare and send a list of equipment required for § 
large scale trials to NRDC, who after consulting Dr. G. P. 
Kane will arrange for its procurement so that the project S 
is expeditiously implemented and commercial production *. 
established within six months time. Finances required 
for the pilot plant would be provided by NRDC and the 
^uipment could be transferred to M/s. R. J. Wood & Co. 
at a later stage on terms to be mutually arranged. M/s^ 
R. J. Wood would also send copies of all quotations they 
had received to NRDC for information. NPL would also 
send to NRDC the detailed report on the investigations 
conducted by the results obtained together with proposals 
for their projection on a commercial scale." 
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Thereafter a period of two years was taken up to prepare the pro- 
ject report which was submitted in September, 1963. According to 
the firm M/s. R. J. Wood & Co. the contract was not fulfilled as re- 
quired under the NRDC resolution. They, therefore, referred the 
case to Arbitration. The arbitrator also found that contractual tenns 
as modified by the NRDC resolutions were not fulfilled. The arbitra- 
tion award was availal;)le in January, 1965 which ended the contract 
entered into with M/s R. J. Wood & Co. 



To sum up the position in this regard is that the National Phy- 
sical Laboratory successfully developed the process for the 
manufacture of arc carbons on laboratory scale in 1961*62 and pre- 
pared project report for its large scale manufacture in September, 
1963 but djiie to. arbitration proceedings, the process could be made 
ayailable to private industry only after January, 1965. 

59. Meanwhile, Government issued an industrial lichee to 
Messrs. Union Carbide for manufacturing 3 million pairs in 1961. 
In March, 1963 the capacity of the Union Carbide was enhanced to 

6 million pairs on the assumption that the total requirements of 
the country were 12 million pairs, which in fact does not exceed 

7 million pairs even at present. 

The expansion agreement was opposed by the Council of Scien- 
tific and Industrial Research in the Licensing Committee. 

In December, 1965 the Director General, Scientific and Indus- 
trial Research wrote to the Secretary of the Ministry of 
Industry which inter alia contained the following points: 

"The grant of licence to manufacture 6 mUlion pairs gives a 
position of monopoly to M/s Union Carbide and as such 
they may be directed that initial capacity of 3 million 
pairs may be used for the Indian market while the ex- 
panded capacity granted to them, which has not uptil now 
come into operation should be for export only. M/s 
Union Carbide import uncoppered carbons. All the raw 
materials for the manufacture of uncoppered carbons 
are available in the country and M/s. Union Carbide 
should be asked to manufacture from indigenous materials 
instead of importing uncoppered carbons in a finished 
form.** 

60. Asked to indicate the total capacity licensed for the manu- 
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facture of cinema carbons within the country, the Ministry of In- 
dustry have furnished the following information: — 



"Name and address of the party 



Cinema Arc Carbons 

1. M/s. Union Carbide India Ltdo Calcutta f. 6 million pairs. 

2. M/s. India Carbon Company, Ganesh Bagh, 

Nehru Road, Bombay-8o 3 million pairs. 

3. M/s. Shanti Lai J. Shah, 5, Sriranagar, Madras . 3 million pairs. (a 

4. M/s. B. S< Gupta & Sons., 135, Caiming Street, ^ 
Calcutta 3 million pairs. ^ 

5. M/s. R. J. Wood & Co. (P) Ltd., State Banlc SQ 

Building, Chandni Chowk, Delhi . .3 million pairs. ^ 



6 M/s.ShriS.R.P. Punnuswamy, Paraswamy Road, 

Coimbatore. . . . . . .3 ihillion pairs. 



a 



•J 

A show cause notice has been issued to M/s. R. J. Wood & S 

Company and Shri S. R. P. Punnuswamy asking why the licence 4, 

cannot be revoked since they have not taken any^ effective steps. 2 

M/s. B. S. Gupta & Sons, have been told that no foreign coUabora- >• 

tion will be permitted and their reply is awaited. The foreign ex- ^ 

changed outlay in respect of the others is as under: )j 

(i) M/s. Union Carhide Limited 5 

The firm has been given C.G. licence for import of machi- U 

nery for Rs. 27* 20 lakhs. This licence was intended to j 

cover the equipment for the manufacture of 3 million 
pairs only. Subseijuently by resorting to new process, 
the firm stated that they will be able to manufacture up 
to 6 million pairs without any increase in value. Th^'s 
change over, however, involved a payment of $30,000 to- 
wards engineering and design charges, which will how- 
ever be met out of the foreign exchange requirements 
of Rs. 27-20 lakhs already approved. Besides, after com- 
mencement of manufacture from ihdi^ehous raw mate- 
rials they have to pay ah ad fvoc royalty of $20,000 p.a. 
(taxable) and 5 per cent on exik)rts to the collaborators. 
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(ii) M/s. India Carbon Limited 

M/s. India Carbon Limited will utilise the know-how deve- 
loped by NPL and the foreign exchange outlay will be 
Rs. 12,47,430 for the import of machinery. 

(ill) M/s. Shanti Lai Shah 

The value of the imported plant and machinery in this case 
is roughly estimated to be Rs. 6,28,015 CIP and the 
technical know-how charges payable to foreign collabora- 
tors is Rs. 2,38,091 (approximately DM 2,00,000)." 

It will be seen that at present only two million pairs of arc car- 
bons are manufactured by the Union Carbide; and 0.75 million pairs 
per annum by M/s. India Carbons annually and about five million 
pairs are imported. 

When asked to comment on the prospect of utilisation of Nation- 
al Physical Laboratory know-how, the Secretary of the Ministry of 
Industry has stated: "The capacity of 7 million pairs which is 
being estimated is only the demand as we foresee it for the next 
three/four years. There is going to be considerable increase in the 
demand. All this indigenous know-how will be available for any 
other party who wants it." 

When asked to indicate the possibility of compelling M/s. Union 
Carbide to produce arc carbons in the coimtry for export, the Sec- 
retary of the Ministry of Industry replied that "the country still 
depends on the imports of arc carbons and only when all the re- 
quirements are met indigenously M/s^ Union Carbide could be 
pressed to export. But this would require the consent of Union 
Carbide." 

» 

61. It has been represented to the Committee that "the price of 
imported cinema carbons manufactured by M/s. Union Carbide in 
U.S.A. was Rs. 120 while the same now made in India is being sold 
at Rs. 157-50 as against our price of Rs. 119-20 fixed by the Joint 
Chief Controller Of Imports and Exports, Bombay for the carbons 
made from imported raw materials, same as of M/s. Union Carbide, 
and processed in a local factory since 1964." 

Asked to explain the different prices fixed for arc carbons pro- 
duced by different agencies, the Secretary, Ministry of Industry has 
stated during evidence: "I think if this price is artificially kept 
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low the Indian producers will go out of production. I am not sure 
how the Joint Chief Controller of Imports and Exports is in a posi- 
:tion to &x such a price. I will have to look into this." 

62. Even in the matter of import of raw material for production 
-of arc carbons by tiie process other than National Physical Labora- 
tory process, there is discrimination made between M/s. Union 
Carbide and the local manufacturers. Whereas M/s. Union Carbide 
is allowed to import their raw materials direct, other local manu- 
facturers are required to get their supply through the State Trad- 
ing Corporation. The Secretary of the Ministry of Industry was 
inclined to agree during evidence, that to remove the discrepancy it 
^7as proper to put M/s. Union Carbide also under the supply control 
from the State Trading Corporation. 

The Committee find it difficult to appreciate how Government "^ 

.could have licensed the manufacture of 21 million pairs of arc ^ 

carbons even though the total demand in the country is admittedly ^ 

not more than 7 million pairs even at present. The Committee are ^ 

surprised that the capacity of a company to manufacture arc carbons ^ 

was doubled in March, 1963 from 3 million pairs to 6 million pairs^ ^ 
though the Ministry of Industry was informed that the National 
Physical Laboratory had developed the know-how for arc carbons 

liy using indigenous materials and inspite of the fact that the com- JC 

pany had not even achieved the production target of 3 million pairs g 

^f arc carbons."^ S 

^ — . 
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♦At the time of factual verification of th6 Report, the Ministry of Industry 
liave stated as follows: — ^ 

"As regards demand even though the demand at present is of the ^ 
order of only about 7 million nos. of pairs it is expected that the y 
demand would increase to 13 million pairs in about three to four Ij 
years' time. It is also to be noted that at the time of the issue ^ 
of the expansion licence to M/s Union Carbide it was anticipated > 
that the demand in 1965-66 would be IZ million pairs as assessed g 
by a United Nations Expert and! in order to cater to this demand y 
it was considered necessary that capacity for 18 million pairs n 
should be set up. With this end ii View licences were issued to «■ 
M/s. Union Carbide and others in 1963. They were also told at 
that time that they should approach OSIR for know-how. As was 
made clear in the written reply to the questionnaire only after 
obtaining clearance from CSIR foreign collaboration was permit- 
ted in case of M/s. Shantilal Shah. The others have all been told 
thiat they should approach only CSIR for know-how. It would, 
therefore, be seen that this Ministry is not trying to encourage 
foreign know-how when Indian know-how is available. 

It may also be mentioned in this connection that M/s. Union Carbide 
have since been told that they should make all efforts to export 
their production beyond three million pairs". 
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The Conunittee are also unable to appreciate why there should 
be discrimination between this conipany and other manufacturers in 
the matter of import of raw materials and fixation of prices of arc 
carbons produced by them. They recommend that Government 
should fully investigate the matter and remove the anomalies, if any 



The Committee would also like Government to persuade the 
company to export arc .carbons as soon, as sufficient production 
capacity of other units is developed within the country with National 
Physical liaboratory know-how to meet the bitemal requirements. 
It should not be too difficult for this company, which has intranational 
connections to export arc carbons in excess of 3 million pairs pro- 
duced by them. This would leave scope for marketing* oi arc carbons 
with National Physical Laboratory know-how and would induce the 
Indian manufacturers to take it up in right earnest. 

The Committee would further urge Government to ensure that 
the other parties which have been given licences for the manufacture 
of arc carbons and have not yet finalised their arrangements of 
technical know-how for its production should be encouraged to take 
up the know-how developed by the National Physical Laboratory 
for the indigenous manufacture of arc carbons. The Committee hope 
that Government will not encourage any foreign collaboration in 
this particular field in future and woidd insist that National Physical 
Laboratory know-how should be utilised for the manufacture of arc 
carbons. 



The Committee also regret the haste with which the National 
Research Development .Corporation/Council of Scientific and Indus- 
trial Research /National Physical Laboratory had entered into an 
agreement with M/s. R. J. Wood & Co. for the development of arc 
carlHMrks in 1959 when research work was still in progress. This 
resulted in arbitration proceedings with the firm which led to 
abnormal delay in the commercial exploitation of the process. 

Know-how for Dry Cell Carbon Rods. 

63. The Conimittee have been informed during evidence that the 
manufacturing process for the dry cell carbon rods is the same as 
for arc carbons. The National Physical Laboratory has got the basic 
know-how of dry cell carbon rods and are now engaged in develop- 
ing it for commercial exploitation. 



\ 
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'The dommittee would like National Physical Laboratory to 
intensify its resrarch on dry cell carbon rods so that the know-how 
can be (armed dut'to Indian manufacturers at an early date. 

Ceramic Capacitors 

64. In 1956, the National Physical Laboratory started research 
work on *Cet*annc Capacitors* which are used by eleetronic industry 
and developed them successfully in 1961. 

The National Physical Laboratory licensed its process to Bharat 
Elpctronics on an exclusive basis to produce Ceramic Capacitors in 
1961 after (B.E.L.) had run a pilot plant under their supervision at 
the National Physical Laboratory for one year. The B.E.L. obtained yj 

the necessary equipment and machinery, froim abroad and started 1^ 

production in their own premises at Bangalore in 1961. Three ^ 

members of the staff of the National Physical Laboratory trained in g 

this w6rk were absorbed by Bharat Electronics. JQ 

Bharat Electronic have desired to increase the production to 20 > 

million of ceramic capacitors and have stated that the know-how t 

they have got from the National Physical Laboratory through 2 

National Research Development Corporation, does not include the h 

details required for large-scale production and automation of the S 

process. The B.KL. have now concluded an agreement with the * 

Compagnic generale de telegraphic San^ Fil (C.S.F.) on payment of fc 

royalty to obtain their tQchnical assistance and to acquire automatic ^ 

nvachinery from them for increasing the production to 20 million. •* 

It is the contention of Bharat Electronics that with a view to sub- 

stantially reduce the cost they should automatise the processes; J 

otherwise they' will nqt be able to attain international price. ^ 

5 

The National Physical Laboratory has stated that "it has no 3 

facilities for designing or fabricating automatic machinery; neither U 

is it the intention of the Laboratory to provide such facilities in 5 
the future. If it has to do it in efficient manner a Design and 

Engineering Organisation will have to be set up at the National 
Ph3rslcal Laboridtory. Even the machinery that they can design 
will have to b6^ put to trials over a long period before they can be 
offered to a lidensee. Such a procedure will mean a significant 
departure from the policy that has been followed so far by the 
National Kiysical Laboratory." 

The 'National' ^Physical Laboratdry' has further stated that "at 
present '2-5 niflliori'of Ceramic Capacitors are being produced and 
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-ihe rest i.e., about 2:5 million are imported. Expansion plans of the 
licensee (Bharat Electronics Linaited) propose to produce 6 million 
in 2 years and later 20 million. However, there is scope for more 
licensees. Bharat Electronics Limited prices are very high and it 
is advisable to licence pther parties". 

The Committee note that the Council of Scientific and Industrial 
Research has established in New Delhi a Central Design and 
Engineering Unit in 1963 with the object of assisting research and 
industry in designing and engineering the plants for exploitation of 
research processes evolved by the Council of Scientific and Indus* 
trial Research. The Conmiittee recommend that National Physical 
I Laboratory should take full advantage of this Unit to solve the 

I yw!9 • -• . 1_1 1_ ^^-.^^—^i ^M ^1_ J I.— 



nSngineering problems such as automation of the processes develop* 
ed by the National Physical Laboratory. 

The Committee are not sure whether it was correct for Bharat 
Electronics Ltd. to have gone in for foreign collaboration for the pro- 
duction of ceramic capacitors on the plea of large scale production 
and automation of-^he process when the NPL process was already 
available to them. The Committee would have thought that instead 
of entering into agreement with foreign collaboration, the Bharat 
Electronics should have asked NPL to modernize and automatise 
their process so as to facilitate large scale production at economic 
cost. This should not have been insuperable as CSIR has not only the 
Central Design and Engineering Organisation but also a number of 
other research institutes, including Mechanical Engineering 
Research Institute, which could have helped in tackling the problem. 
Now that the B.E.L. has already concluded an agreement with the 
French firm (C.S.F.) and may not be interested in commercially 
exploiting the process developed by NPL, the Committee would like 
Government to examine whether the know-hbw developed by NPL 
for the manufacture of ceramic capacitors should be farmed out to 
any other Indian manufacturer. 

Indigenous know-how-vis-SL-vis Foreign Collaboration 

• 

65. The policy of Government as regards the development of indi- 
genous know-how on the one hand and the import of foreign know- 
how and entering into foreign collaboration on the other, has been 
a subject of keen debate these days. During the course of evidence, 
the representative of the Ministry of Industry has stated as follows:— 

"It is not that there is any difference of opinion about the desi- 
rability of encouraging Indian know-how. In the private 
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sector if you want to compel any sizable investment and 
ask the private party to utilise what we may consider a 
reasonable know-how which is available indigenously, 
there is no means by which we can compel the party to 
go ahead. To secure the objectives of import substitution 
and promotion of indigenous know-how, we use ** Judicious 
Compulsion". If it succeeds, well and good. If it does not, 
then we hope to face the situation. The situation has not 
developed to that acuteness because the laboratories them- 
selves have not yet in a large number of cases proved a 
process. which is commercially workable*. 

When asked whether at the time of giving import licence of sanc- 
tion for the import of foreign know-how, Government makes any 

assessment as to whether any particular know-how can be developed 2 

in India, the representative of the Ministry of Industry has replied J 

that "I won't say that we consider whether it can be developed in J 

India. We certainly consider, whether it is at the time available in )q 

India. In most of the cases where we have licensed foreign know- g 

how, at the time they were licensed, no suitable or proved Indian > 

know-how was available. There may be occassionally one or two t 

lapses which may have slipped through, but by and large that is the 2 

general position." . 2 

The Director General for Scientific and Industrial Research has fe 

stated during evidence "In the recent past we have not been over- L 

ruled completely. Whenever the C.S.I.R. has claimed that they can ^ 

supply something, the matter has been closely examined and our Jj 

advice has been normally accepted." JJ 

Appointment of Committees j 

66. It is noted that Government of India have constituted in Feb- J 

ruary 1966 two important committees to go into the question of deve- ^ 

lopment of technical consultancy services and commercial utilisation jJ 

of indigenous technical know-how. 5 

The detailed terms of reference of the Committee regarding the 
development of technical consultancy services are as follows: 

*'(1) To assess the extent and types of technical consultancy 
services required to meet the country's needs during the 
Fourth Plan period and subsequent years; 

(2) To assess the existing facilities available in the cotmtryy 
in both the public and private sectors, and locate the gaps 
to be filled up; 
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(3) To' advise on the measures to be taken to fill up the gaps; 

« 

(4) To suggest the general type of organisational patterns, for 
the technical consultancy establishments, which will be 
suitable for our conditions; 

• (5) To advise on the pattern of technical collaborsttion or 
association, which may be necessary for drawing on fore- 
ign technical know-how, to the required extent; and 

(6) To recommend suitable measures to expedite the estab- 
lishment of the technical consultancy services to the 
required extent in this country." 

The terms of the reference of the Committee regarding tlie com- 
mercial utilisation of indigenous technical know-how are as follows: — 



«. 



(1) To examine the extent to which at the present stage of 
our economic development import of technical know-ho'W 
from abroad can be dispensed with; 



(2) To examine the general conditions subject to which indi- 
genous know-how can be deemed to be capable of com- 
mercial exploitation; and 

(3) To suggest general guide-lines regarding the type of cases 
in which foreign collaboration may be allowed." 



1 



Both the Committee have been requested to submit their reports 
within six month. 

The Committee welcome the appointment of committees to go 
into the questions of development of technical consultancy services 
and commercial utilisation of indigenous technical know-hows They 
hope that beth the committees will provide useful guidelines for the 
development and encouragement of indigenous know-how. 

V 

The Committee consider that the planning, development and 
utilisation of indigenous know-how should be a part of the policy 
to iftrogreiAsivcfly reduce the country'is dependence on foreign know- 
how. The Committee recommend that while according sanction for 
Import of foreign know-how Government should not only satisfy 
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themselves that the purti^ul^r i^digei|ioii& knoi^'Jicm isVyi|ilf|l|^.or 
not, at the mon^iif but^ shei^d ake assess whether, the partiailfir 
know-hew. could he develcgpted indigenem^ within a reipsoiiable tifae 
as foreign opmii^ratipii agise^meni^ also, take on an ay^ragie. 2-3 
years to matc^^aUse, and as it inyQlves.a long, term commitme^tjef 
paynienta ii| for^gn exchai|ge^ 



Government should also suitably consult oUier .rei^earch organi- 
sations such as Defence Research and Development Organisation, 
Railway Research Standards and Design Organisation^ Department 
of Ajtconic Eiii^rgy etc., bf^re aoqardjng samcti^l te foreign po^abora- 
tion acraug^mc^nts^ so^as t«^ n|ake .su|r^/that}.tl|^r<^Js noi In^igc^ous 
kii^^*hpw ayailpible^ of in the offing f qr, ,tlw pin»cefi$% The co^minittpe /) 

note, tljat C.&I.R. fei r^|ifi&seiit&d< oi|;^the,vDj|»9cMi|i7lt^.Ch^ ot H 

Technical . Development The . Co^mnittae weiil4. like Gc^y^eiraiiieot to | 

examine the suggesjfeions of CSIBrtI||it they sl|0|;M alsc^ bexepre^c^lited c 

on the Capital, Goods Committ^ to . e|i$ure that iog^ggk equif^^t S 

apA^machiiiery ai^.not imported where it is or may he mii4f^.ay^|l- "^ 

able within the country, withm. a sl|Of^ .pe(rif>dt ^ 

a 

Out right, purchase of foreign know-how J 

s 

67. The representative of the Ministry of Industry and Supply has ^ 

infomied the Committee during evidence that whether the purchase 5 

of foreign know-how is made out-right, or in the shape of recurring •• 

royalties, it costs roughly about the same in terms of money. He. 
ho^yever, agreed that in the case of latter, there were complaints that 
even after three or four years of collaboration, the Indian scientists 
have not been allowed to know the basic facts. The point in favour 
of going into foreign collaboration on royalty basis is that in a large 3 

number of cases, foreign exchange payment is normally done by the , 

collaborator. ? 



The Committee recommend that while negotiating foreign 
collaboration agre^nents^ Govermnent shoidd keep in view the 
advlantages of going in for outright purchase of foreign know-how 
in preference to 'on royalty basis.' 

Transfer of N.R.D.C. from the Ministry of Edwcation 

68. In regard to the reasons for the delay in the Commercial ex- 
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ploitation of the process of Silvered Mica Capacitors which was suc- 
cessfully completed by the National Physical Laboratory in 1956 and 
was farmed out for commercial exploitation by the N.R.D.C. in 
1959, the Committee was informed by the Director General, C.S.I.R. 
that "the time lag of three years is due to certain difference of opi- 
nion between the Indian Telephone Industries and the N.R.D.C. in 
regard to the terms of agreement." He further remarked that "the 
organisation of N.R.D.C. is not, in my opinion technically as oriented 
as it ought to be." 



The Committee note that the setting up of the National Research- 
Development Corporation was recommended by the first Reviewing 
Committee of the C.S.I.R. for the proper utilisation and exploitation 
of the result of research. As a result the NRDC was set up on the 
31st December, 1953 as a Company under the provisions of the Indian 
Companies Act, 1913 (now Companies Act, 1956) and acts the sole 
agency through which the Council of JScientific & Industrial Research 
can approach the industry for getting its results applied. The NRDC 
has the following aims and objects:— 

1. To develop and exploit in the public interest, for profit or 
otherwise, inventions, whether patentable or otherwise in- 
cluding technical and engineering 'know-how' of processes 
developed by the CSIR Laboratories and other Government 
and Semi-Government research institutes or industries- 



2. To enter into reciprocal arrangements with similar orga- 
nisations in other countries, to exploit Indian inventions in 
these countries and their inventions in India. 



3. To issue exclusive and | or non-exclusives licenses on such- 

terms and conditions regarding payment of premia, royal-^ 
ties share of profits and/or any other basis as are consider- 
ed advisable to commercially developed inventions and en- 
sure commercial production of the products of invention. 

4. To instal and work pilot, prototype or semi-commercial units 

or full commercial plants to develop a particular invention 
or inventions and ensure production from such inventions, 
to sell or otherwise dispose of the products of such terms 
and conditions as may be deemed fit. 



<• 
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The Third Reviewing Committee of Council of Scientific and In- 
dustrial Research (1964) observed: — 

"It appears to be the general opinion that this organisation has^ 
not been able to match the country's need and should be 
reorganised and substantially strengthened. Although it 
may remain a separate entity, it is recommended that for 
operational purposes, it should function under the control 
and direction of the Director-General of Council of Scienti- 
fic and Industrial Research." 

During the course of evidence, the Director General for Scientific 
and Industrial Research has stated that National Research Develop- 2 

ment Corporation should be under the control of Council of Scientific g 

and Industrial Research whereas the Secretary of the Ministry of r 

Industry has stated that "It might solve many problems, if it is given § 

to the Ministry of Industry." When asked to indicate whether it was 
proper to retain National Research Development Corporation under 
the Ministry of Education, as it was almost an industrial venture, 
the Secretary of the Ministry of Education, replied that he has re- 
jCommended that it should be transferred to the Ministry of Industry C 

for closer co-operation with the industries and the Directorate-Gene- ^ 

lal of Technical Development. The matter is under discussion bet- i 

ween the Ministries of Education and Industry. U 

The Committee hope that Government will take an early ^ 

decision in regard to the transfer of the National Research Deve- 

lopmekit Corporation from the administrative control of the Minis- ]] 

^ of Education to a more suitable Ministry so Khat it would fulfil ^ 

I the purpose for which it was originally set up. I 

) 

J 
Joint Standing Committee for Scientific Research and Industry j 

« 

69. The committee have noted that many of the processes deve- 
loped by the laboratories of C.S.I.R. have not been exploited on 
account of lack of proper coordination between the C.S.I.R., Direc- 
torate General of Technical Development and the Industry. The 
^^fied for such close cooperation was felt by Government as long 
back as 1956, when a Joint Standing Committee for scientific Re- 
search and Industry was constituted by the Governing Body of the* 
CSIR "with a view to maintaining close and effective coordinationr 
aad liaison with the Development Wing (now the Directorate 
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General of Technical Development), and the G.gJJl/'. It consist- 
ed of the following: — 

1. Shri Manubhai Shah, 

Mini^terfor Industries. Chairman 

2. D.G.»S.I.R. ....... Member 

3. Dr. A. Nagaraja Rao, 

Chainnan, Heavy Industries Corporation. Member 

4. Lala Shri Ram, 

New Delhi. Member 

5. Shri S. Anantharamakrishnan, 

Amalgamations Ltd., Madias. Member 

6. Development Commissioner, 

Small Scale Industries Ministry of Cpmm^rqe& 

Industry. . . . Member 

The Committee held some meetings to evaluate the . projects 
emanating from national Laboratories before they wert. pa3SQd on 
to the N.R.D.C. or any other agency for exploitation. T^e com: 
mittee was also expected to disciiss "such matters as m^rit the 
attention of Ministries concerned from the point of view of better 
utilisation of the national resources." 



Considering the importance of the Joint Standing Committee for 
Scientific Research and Industry, the Estimates Committee made 
the following recommendations in their 76th Report (1959-BO): 

(1) The Committee suggest that the strength of the Joint 
Standing Committee should be suitably augmented. 

(2) The Committee regret to i\ote that there has been slow 
progress and not much of active follow-up action in re- 
gard to the recommendations made by the Joint , Standing 
Committee. They further suggest that the Joint /Stand- 
ing ' Committee should .periodically fevielw its previous 
recoflnmendations and ensure that they are expeditiously 
implemented. 

The recommendations were accepted by Grovemment/C.S.I.R. in 
January, 1961. The Joint Standing Committee was reconstituted in 
1961 under the chairmanship of the then Minister for Industries 
No meeting of the Joint Standing Committee was held thereafter 
till 31st July, 1965. 

At the meeting held qn the 31st July, 1965 and Joint Standing 
Committee has approved the following terms of reference for the 
Committee: 

"(i) Determination of the overall requirements of research in 
relation to industrial development plans of the country. 
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(ii) Indication of major areas for investigation or research 
projects on which research effort may be concentrated at 
a national level. 

(iii) Relations between the organisations of industrial research 
and, department responsible for indusixial development 
and planning. 

(iv) Relations between research organisations and industry. 

(v) Resources required for industrial research. 

(vi) Policies on utilisation of the results of research." 

The composition of the Joint Standing Committee, as constituted 

on the 31st July, 1965 is given in Appendix VI. ^ 

U 

During evidence, the Director Gene»ral for Scientific and Indus- C 

trial Research stated he was not aware of its existence. The Com- 5 

mittee was formed by the Vice-President of C.S.I.R., i.e., the Educa- Q 

tion Minister. We have a number of such committees now with 2 

the Health Ministry and so on. The ^tuation would have been ; 

much better if we did not have these committees." 5 

The Committee are surprised that the Joint Standing Committee « 
for Research and Industry which was sponsored By the C.S J.B. itself ^ 
in 1950 with laudable objectives for forging coordination with ^ 
D.G.T.D. should have been put into cold storage even though the 
recommendation of the Eistimates Committee for its effective func- 
tioning which was made in I960' had been accepted by Government. ^ 
The Committee note that while C.S.I.R. isi trying for representation on 5 
committees of D.G.T.D. so as to farm out fruitful researches for i 
commercial exploitation, it could not make any use of the machinery » 
set up by itself for the same purpose. The Committee recommend ! 
that the Joint Standing Committee should be activised and should } 
deliberate at least twice a year and should also periodically review j 
its previous recommendations So as to ensure that they are expedi- « 
tiously ia^ilememted. 
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CHAPTER VI 

STANDARDISATION AND TESTING WORK 

70. The objectives laid down for the National Physical Laboratory 
at the time of its constitution include inter alia the following: — 

(i) To undertake developmental testing to help industry. 

(ii) To maintain basic standards of mass, length, time and 
temperature as well* as derived standards for electricity, 
electronics, acoustics and optics. 

The work of standardisation and maintenance of basic standards 
have been the statutory obligation of the National Physical Labora- 
tory under the Standards of Weights and Measures Act, No. 89 of 
1956. The representative of the National Physical Laboratory has 
stated during evidence that the maintenance of standards of differ- 
ent items is inter-linked and oan be properly done by one laboratory 
only. He further stated that this procedure is followed in other 
countries also e.g., National Physical Laboratory (Teddington) in 
London and National Bureau of Standards in U.S.A. and they are 
the custodians of basic standards in these countries. 

71, The work done by the National Physical Laboratory in deve- 
lopmental testing is spread over its different Divisions. A brief 
review of work being done by these Divisions is given below. 

(1) Acoustics 

The Division maintains and regularly calibrates primary standard 
microphones used for measurement of sound intensity. Other 
instruments employed in testing and standardisation work are 
examined periodically to determine their performance characteristics 
and accuracy of calibration. The Division also carries out perfor- 
mance tests on acoustic and electro-acoustic devices on request 
from Goyemment departments, industries and other institutions. 

(2) Analytical Chemistry 

The Division has developed facilities for the testing of a very 
wide range of material; these include alloy and plain steels, cast 
iron, brasses, bronzes, aluminium, zinc and lead based alloys, precious 
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metals, water, clays, buUdings materials^ ores, plastic surface, finishes 
and coatings, electroplatings, mineral, wood, dyes, textile fabric and 
miscellaneous chemicals. 

(3) Applied Mechanic* 

The testing fiacilities available cover a wide field such as tensil, 
bending and shear strengths, hardness etc. The testing facilities 
are being cpntinously extended and the Laboratory undertakes the 
design of jigs and fixtures necessary for specialised jobs. The Divi- 
sion also undertakes the calibrations of providing rings, load cells 
and universal testing machines. 

(4) Electricity 

U 
The Division holds and maintains, under carefully controlled ^ 

conditions, the internationally recognised units of Absolute Ohm and t 

Absolute Volt. g 



The Division is well equipped with necessary measuring equip- 
ment to carry out high precision measurements of electrical quan- 
tities of resistance, EMF, current, power, capacitance, inductance, 
etc, and regularly undertakes the work of standardisation and 
calibration of electrical measuring instruments, and associated 
apparatus from other research and standardising organisations, both 
in the public and the private sector. 

The Division is also equipped with facilities for a large number 
of developmental investigations in electrical fields. 
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(5) Electronics . i 

' Standards of time and frequency are maintained conforming to ! 

internationally accepted accuracy. Developmental testing of domes- 
tic and community radio receivers, electronic instruments like signal j 
generators, frequency metres and oscilloscopes are undertaken as • 
well as high frequency and microwave cables. 

(6) Heat and Power 

The Division has undertaken the development of various types 
of thermometer comparators. The Division has the facilities (i) to 
calibrate and test clinical thermometers, (ii) to conduct standard 
tests on physical and chemical properties of gaseous and liquid 
fuels, fresh and used Lubricating oils, transformer oils etc., (iii) to 
test diesel used in tractors, (iv) to calibrate and standardise diffe- 
rent types of visco metres. 
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(7) Industrial Physics 
The Division is engaged in the following: 

(i) Developing methods of assessing the performance charac- 
teristics of carbon, graphite and carbongraphite brushes. 

(ii) Developing the methods and instruments for determining 
the writing qualities of lead pencils. 

(iii) Drawing up specifications for cinema arc carbons 
(iv) Testing of powders for particle size distribution. 

9 

(8) Infror-red Spectroscopy 

The Infra-red Section has undertaken the following analysis of 
the materials for industry: 

(i) Analysis of ethylene gas for other peroxides, acetylene, 
ethane and methane. 

(ii) Analysis of a brightening agent. 

(iii) Analysis of the methane gas from Jawalamukhi. 

(iv) Analysis of some cross-linked celluloses which are sup- 
posed to process greater strength. 

(v) Analysis of some bamboo pulps used for preparing paper. 
In addition, nearly a thousand records of infra-red spectra- 
have been supplied to various universities and research 
institutes. 

(9) Low Temperature 

The Section has a project of maintaining low temperature thermo- 
meter standards. For the maintenance of such standards three 
>latinum resistance thermometers with gold leads have been con- 
'tructed. Apparatus for producing the various fixed points (sulphur 
^int, steam and ice points) have been constructed. 

The testing facilities are being set up for the testing of perma- 
nent magnet steels as well as other magnetic materials. 

(10) Optics 

The main standards maintained in this Division aote standards of 
light 
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The testing work of the Division covers a wide range of optical 
instruments, lamps, lighting equipment coloured and other glasses. 

In addition, the Division undertakes the following types of work, 
where, in many cases, the apparatus has to be specially set up 
according to the need: colour measurement of food products; test- 
ing of precious stones, gems etc. Further, advice is being given by 
the Division to various Government and industrial organisations in 
such work as design of lighting installations for, indoor and outdoor, 
development of glasses for signalling purposes, designing of testing 
apparatus for optical instruments, miscellaneous optical designs and 
photo-metric equipment. 

(11) Radio Components j 



(13) Weights and Measures 

The Division has the responsibility of maintaining the primary 
standards of mass and length and makes and calibrates number of 
sub-standards for supply to all those who need them. As a very 
large portion of the work of this Division is concerned with stan- 
dards, to facilitate the work, different sections for mass, length and 
horology have been formed together with a precision workshop. 

The Division has been supplying standards of mass, capacity 
measures and length measures to manufacturers of scientific and in- 
dustrial equipment, scientific institutions and to the Weights and 






An active part has been taken in the drawing up of standards for 
various electronic components with a view to finding their suitability 

for reliable operation under tropical . conditions. 3 

Tests are also conducted regularly on the components that are ; 

developed and produced in the Unit with a view to determining £ 

their properties and suitability for use both in radio receivers and ; 

commimication type of equipment. j 



(12) Time and Frequency * 

The time signals are correct to a millisecond per day and the 5 

frequency is constant to 2 parts in 100 million over a nominal value, • 
conforming to the recommendations of the International Radio Con- 
sultative Committee (C.C.I.R.). TJiis high precision is maintained 

by the continuous comparison of the standards among themselves j 

and by the check-up of the time signals against those received from ! 

similar stations established in other countries such as Japan and j 
U.S.A. 



) 
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Measures Enforoement Department in all the States and Union ter- 
ritories. About 200 adjusted sets of reference and secondary 
weights, more than 100 sets of working standard weights and 40 sets 
of standard capacity measures have been calibrated. 

More than 300 officials deputed by the various States at the 
Instance of the Commerce and Industry Ministry have undergone 
training in the methods of enforcement of the Weights and Measures 
Act. It has also undertaken training of representatives of industrial 
firms and many from scientific, educational and engineering institu- 
tions. 

A. Developmental Testing and Routine Testing 

72. In a written reply furnished to the Committee, the National 
Physical Laboratory has stated: — 

"The objective of the Laboratory is to undertake the testing 
in connection with standardisation and development and 
this has been followed since its inception. However, as 
expressed by the Executive Council and also the Ghosh 
Committee, testing of routine nature is not undertaken 
where such facilities exist elsewhere in the country. This 
type of test is undertaken till such time these facilities 
are developed elsewhere, for example testing of Commu- 
nity Radio Receivers was done for some time at National 
• Physical Laboratory before the National Test House took 
over this type of testing. The testing method for routine 
check up of Clinical Thermometers manufactured in the 
country is being developed in the Laboratory and "when 
fully developed will be passed on to Indian Standards 
Institution as it is proposed that all thermometers manu- 
factured in the country will be certified. In the field of 
standards and calibration, this Laboratory is testing and 
calibrating all standards instnmients apparatus etc." 

It has been represented to the Committee that 'the pr<»nptness 
of service (certification and testing) is poor and unbusin^ss-like. 
Some kind of incentive scheme or closer control on the requests A>r 
such services would be helpfu^^ 

The National Physical Laboratory has also stated in written reply 
that "staflP at present available for issue of test reports and certi- 
ficates is inadequate resulting sometimes in backlog to testing work'* 
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However, the above view of. the National Physical Laboratory 
was not corroborated by the Director, General, Scientific and Indus- 
trial Research, during evidence before the Committee. He had 
observed, "I personally feel that the delays have been due to some 
confusion and lack of methods. The routine or the testing side 
should be sepglrated from the developmental and the research side. 
Special type of staff is required, for both. We should not try to 
mix them up. When people know definitely what type of work 
they are supposed to do, they train themselves for it and work for 
it. There was too much mixing up in people who do testing and 
who do developmental work". 



1 

The Committee note that the Second Reviewing Committee of J 

the Council of Scientific and Industrial Research had observed as I 

follows in 1964: a 

• 
"The National Physical Laboratory is not intended to provide ^ 

facilities for routine testing but for specialised testing in- I 

volving studies of methods leading to decisions about spe- J 

cification of standards, etc. This, in our opinion, is right. j 

A National Physical Laboratory should *set standards of , \ 

accuracy for the Nation' but it should not become an estab- • 

lishment for routine testing for all and simdry", ^ 

) 



The Committee also consider that National Physical Laboratory 
should concentrate only on developmental testing and that routine 
testing should not be undertaken — ^save in exceptional cases — such 
as alisence of specialised equipment for testing in other establish- 
ments in the country or where it is absolutely essential in the inter- 
\ est of developmental testing. The Committee need hardly point out 



The Committee realise that the maintenance of basic standards of . 
mass, length, time and temperature and the work of developmental 
testing done by the N.P.L. are very important for the industrial 
development of the country and should be piursued vigorously. The ; 

Committee, however, note that these functions are at present spread 
over a niunber of divisions. They consider that it would make for 
economy and efficiency if the work relating to the maintenance of 
the standards and developmental testing is grouped together as far 
as feasible. 



• 
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that it is the function of the Indian Standards Institution to arrange 
for necessary testing facilities. Besides^ Government have already 
established two Test Houses* for undertaking this work. 

The Committee would like, however, to emphasise that close co- 
ordination should continue to exist between the National Physical 
Liaboratory^ the Indian Standards Institution and the Testing Houses 
in the field of developmental testing and in undertaking research to 
design suitable instruments for testing work. The National Physical 
Laboratory should, in particular^ assist in adopting techniques and 
in designing instruments which would make for cheaper and quicker 
testing. 



B. Schedule for Testing Charges 

73. The following table shows the amounts received on accoimt of 
testing and certification carried out by the various divisions of the 
National Physical Laboratory during the years 1961-62, 1962-63, 
1963-64 and 1964-65:— 



SI , Name of the Division 




Amount received 


No. 






(in.Rs.) 






1961-62 


1962-63 


1963-64 


1964-65 


I. Acoustics 


3486-00 


1500-00 


2123-00 


2482-00 


2. Anal3rtical Chemistry 


2831-84 


2051-00 


4192-00 


6304-00 


3. Applied Mechanics . 


6026-36 


3680-22 


8148-35 


1321100 


4. Electricity 


. 4849-35 


6602 - 19 


5738-00 


6260-00 


5. Electronics 


973-00 


1400-00 


29400-00 


335- 00 


6. Heat & Power . 


1170-00 


1471-00 


2109-00 


1910-00 


7. Industrial Physics 


645-00 


342-50 


1936*50 


942-00 


8. Optics . 


. 1417-17 


2940-50 


3x60-00 


4888-00 


9. Weights & Measures . 


. 10727 • 80 


5005-00 


14227-22 


18562-00 


10. D.P.E.C. 


899-00 


627-00 


92-00 


555.00 


II. X-ray Crystalography 


■ • • 


• . 


• • 


600*00 


12. Trtosistorised community 




• 






receivers 


. 479-00 
33025-52 


• • 


• • 


• • 


. • 


28098*41 


71 126 -00 


56050*00 



*It is understood that there are proposals to set up more Test Houses i^ 
the country." 



8i 

Asked to indicate the expenditure incurred on staff, equipment 
etc. for testing work, division-wise, it has been stated by the National 
Physical Laboratory in a written reply that "no separate account is 
maintained regarding the expenditure of Divisions". However, 
taking into consideration the number of workers, above the level of 
Junior Scientific Assistant in each division, the National Physical 
Laboratory has furnished the figures of average annual expenditure 
in respect of the following four divisions only: — 



Income Annual 

during Expenditure 

1964-65 



Rs. Rs. 

I. Divisions of Weights & Measures . . 18,563 2,95,776 { 







2. Division of Electricity . . 6,260 2,21,832 ? 

3. Heat & Power . .... 1^910 1,23,240 j 

4. Applied Mechanics . .... 13,211 i»97>i84 ^ 



9 
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It Mrill be seen that the income derived from testing and certifica- 
tion by above Divisions is less than even 10 per cent of the annual 
expenditure incurred on them. The position in respect of other Divi- 
sions, for which information has not been supplied to the Committee^ 
is presumably no better. The Committee are unable to appreciate 
why accounts of expenditure incurred on testing work under the ) 

two broad heads of routine testing and developmental testing is not « 

being maintained. They would like such cost accounting to be intro- « 

duced with immediate effect. They have subisequently recommend- ! 

ed revision of charges for routine testing. As far as developmental 1 

testing is concerned, the Committee would like to stress that the ex- 
penditure incurred on each developmental test should be carefully 
reviewed by the Director in consultation with the Head of the Divi- 
sion concerned at intervals of three months so as to ensure that no ' 
infructuous expenditure is incurred. • 

Asked about the basis for fixing testing charges at the National 
Physical Laboratory, the representative of the National Physical 
Laboratory has stated that "in fixing the testing fees in the begin- 
ning, the fees charged by the National Physical Laboratory, Tedding- 
ton (U.K.) were taken into consideration and the fees were fixed in a 
manner so that they would not adversely affect the development of 
the industry in the country. So far, the various schedules of testing 
fees have not been revised. Recently a departmental committee was 
set up to go into the question of fixing of the testing fees". 
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It has been represented to the Committee by an industrialist that 
'^charges for testing could even stand some increase if the quality 
of service could be improved". 

Prof. Blackett has also recommended in his report on the Nation- 
al Physical Laboratory that ''charges to industry should be high 
enough to make industrialist believe in the value of National Phy- 
sical Laboratory certificate and that the cost of the certificate will 
be recoverable in a higher selling price. The personnel of the Stan- 
dard and Testing Division should be made cost consciousi encoiuraged 
to develop quicker and cheaper method of testing . . ." 

It is surprising that the schedule for testing charges for different 
divisions which was laid down by the National Physical Laboratory 
several years ago has not been revised so far. The Committee hope 
that the testing charges would be suitably reviewed at an early date 
by the departmental committee which has been appointed recently by 
N.P.L. The Committee consider that testing charges should be fixed 
m such a manner as would make them commensurate with the ex- 
penditure incurred in this regard consistently of course with what 
the industry can bear, and the charges should be reviewed periodi- 
cally. 

C. Testing of Clinical Thermometers 

74. The Committee understand that though clinical thermometers 
are now being produced by different small scale industries all over 
the country, to the tune of (about 2 million thermometers every 
year) yet the indigenous products have not inspired confidence in 
the customers regarding their accuracy. 

Asked about the arrangements made for large scale testing of 
clinical thermometers the Committee have been informed that while 
the National Physical Laboratory would be required to carry out 
developmental tests for such thermometers the Indian Standards 
Institution was prepared to set up its own laboratory for carrying 
out routine tests of such thermometers. 

The National Physical Laboratory has now fabricated the neces- 
sary equipment and has already tested about 5,000 thermometers as 
trial tests. During evidence, the representative of the National Phy- 
sical Laboratory has stated as follows: — 

"The National Physical Laboratory will carry out the routine 
testing of clinical thermometers on behalf of the Indian 
Standards Institution till we are satisfied that it could be 
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handed over to the Indian Standards Institution for fur- 
ther testing. The technical staff of Indian Standards In- 
stitution will be trained to carry out this testing yrork. 
National Physical Laboratory has played a very signifi- 
cant role in drafting the specifications of the clinical ther- 
mometers and also developed methods for carrying out 
these tests. Indian Standards Institution will do the test- 
ing of thermometers after a period of a year or so". 

The representative of the National Physical Laboratory has fur- 
ther stated that "Government is going to pass an Act that no clinical 
thermometer should be in the market ujiless it has been certified." 

While the Committee appreciate the developmental work done j 

in the National Physical Laboratory for testing of clinical thermo- Z 

meters, they feel that with the development of the testing instru^ ^ 

ments and the stabilization of the technique for testing^ it should be ^ 

possible to transfer the work of routine testing to Indian Standards ] 

Institution within one year. , 



n 
) 

) 

< 
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CHAPTER VII 

WORKING OF DIVISIONS/UNITS 

A. Development-cum-Production Unit for Electronic Components 

75. The Development-cwm-Production Unit for Electronic Com- 
ponents (D.P.E.C.) was set up at National Physical Laboratory on 
the 1st June, 1963 for the production of the following items on com- 
mercial lines: 



Item Target programme of 

Production 



(i) Antenna rods .... i lakh rods. 

(2) I.F. Cores .... i million cores. 

(3) Porcelain rods .... 3-5 million rods. 



The staff strength of this Unit is given in Appendix VII. 

76. It has been stated that due to lack of extrusion machine, fur- 
naces and sufficient orders for I.F. cores, the D.P.E.C. concentrated 
on the manufacture of antenna rods only, as firm orders had been 
booked for them through National Small Industries Corporation. 

Production of Antenna Rods 

77. The shortfall in production of antenna rods in the initial stages 
is stated to be due to the following reasons: 

"(1) It usually takes time to reach targetted prpduction from 
start. 

(2) In the case of NPL, the period has been longer due to 
lack of sufficient number of furnaces for which an essen- 
tial component, the heating element had to be imported. 

(3) The heating rods were received only on the 28th July, 
1965. 

(4) Administrative delays in ensuring smooth and adequate 
supply of raw materials.'' 

84 



85. 

In recent months there has been a rising trend in the production 
of antenna rods, as is seen from the following table: 



Target Production 
per month per month 



October, 1965 
November,i965 
December, 1965 



• 


10,000 


8,732 


• 


10,000 


15,071 


» 


10,000 


20,909 



It has been stated by the National Physical Laboratory that the 
production of 15,000 rods per month would be kept up. 



Rejected Rods. 



Profit and Loss Account, 

78. The proforma accounts of D.P.E.C. are being maintained from • 



July, 1964. It is noted from the Profit and Loss Account statement | 



for 1964-65 (reproduced in Appendix VIII) that the D.P.E.C unit 
^ suffered a loss of Rs. 15,219 in i;he production of antenna rods during 
that year. This has been explained as mainly due to shortfall in 
the targetted production. However, there has been a change for the 
better after April, 1965. For the first quarter from 1st April to 30th 
June, 1965, the D.P.E.C. unit has been able to earn a gross profit of ; 

Rs. 16,128-04 and net profit of Rs. 8,802*66. 



79. It is further seen from the Profit and Loss Accounts statement I 

for 1964-65 that rejected rods in the process of manufacture were i 

worth Rs. 37,500. During evidence the representative of the National 
Physical Laboratory has stated that: 



"Since we carry on development work also in conjunction with \ 

production work, a certain amount of rejections due to pro- I 

cess variation experiments is inevitable. Our average re- 
ject percentage over the year is 17 per cent overall which 
is not considered high in a process which is also under 
development as well as production." 

It has been further stated that "experiments are being conducted 
to try and see whether by slight process modifications, we may not 
be able to recover the material from rejected rods in the form of 
good finished rods. If our experiments prove successful the rods 
will fetch Rs. 37,500 otherwise the whole amount will have to be 
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written off." When asked to indicate i;he results of these e:iq>eri- 
ments, the representative of the National Physical Laboratory has 
stated during evidence that **results have been encouraging. -We 
hope to evolve a suitable method of utilising these rods which are 
sub-standard." 



Cost of Production 

80. It is noted from the proceedings of the third meeting of the 
D.P.E.C. Sub-committee held on the 18th September, 1964 that they 
had observed that "even if we reached the targetted production 
based on our present performance for the past four mwiths, we would 
not be able to reach the standard cost which was fixed at the second 
meeting." 

Antenna rods for medium wave is given below: 



Length 
m.m. 



(I) 

(2) 

(3) 
(4) 



102 
152 
203 
254 



Diameter 
m.m. 



9*6 
9'6 
9-6 
0'6 



Pticcl 
(each) 



Rs. 

I-20 

1-40 
I '70 

2-00 



The Committee note that the Development-cum-Production Unit 
for Electronic Components has been able to make some profit in 
1985-66. 



They feel that there is scope for effecting economy by improving 
the perc^itage of rejections of antenna rods. They would also stress 
that research efforts should be intensified to put to profitable use 
the antenna rods worth Rs. 37,500 which were rejected in 1964-65. 

The Committee would like to emphasise that production of I.F. 
cores and Porcelain Rods may be taken up only after firm orders 
therefor have been received. They have, no doubt, that the com- 
niiercial experience gained in the production of antenna rods would 
be put to good use while taking up the manufacture of I.F, Cores 
and Porcelain Rods. 
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B. Electronics Division 

81. The staff strength of the Division is as follows: 



Sanctioned Actual 



Scientific 21 13 

Technical 23 23 

Ministerial .*...-... i i 

Class IV (Technical) ..... 6 6 



This Division is responsible for the maintenance and broadcasting ] 

of standard signals of time and frequency. It has also the statutory • 

obligation to carry out testing and calibration of electronic equip- ' 

ments. In addition, other divisions of the laboratory require the • 

assistance of Electronics Division in building up suitable apparatus j 
for their experiments. 

Project on ^^Simultaneous Inter-CoTumunication System" 



82. The work on the Project on ^Simultaneous Inter-communica- 
tion' which was started in 1951 has been completed in 1963. It has 
been stated that **the work was not carried out continuously due to \ 

shortage of qualified staff and also constant change of even the exist- 
ing ones.'' It has been further stated that, "steps are now being taken ; 
to put it on a commercial basis." 1 



The Committee regret to note that no action has so far been taken 
by the National Physical Laboratory for the commercial exploita- i 

tion of the process on 'Simu/ltaneous Inter-communication System', 
which was completed successfully in 1963. 

The Committee feel that National Physical Laboratory should 
havie taken patent rights so<m after the successful development of 
the ^Simultanieous Inter-communication System'. The Committee 
feel that National Physical Laboratory should have taken patent 
rights soon after the successful development of the 'Simultaneous 
Inter-communication System' and approached the National Research 
Development Corporation for farming out the process for commercial 
exploitation. The Committee recommend that steps should now be 
taken in this direction immediately. 



i 
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C. Solid State Physics Divbion 

83. The staff strength of this Division is as follows: 



I' 

J Sanctioned Actual 



Scientific 14 1 1 1 

Technical 6 6 

Ministerial • i 

Class IV (Technical) 4 4 



Asked about the need for having the Solid State Physics Division 

l^ in the National Physical Laboratory, which is engaged mainly in basic 

5 research work, the National Physical Laboratory liave informed the 

S Committee in December, 1965 as follows: 

ft 

S **In the last meeting of the Executive Council of National Phy- 

** sical Laboratory when the detailed programme consisting 

2 of 13 projects of the Solid State Physics Division was con- 

cj sidered, the Executive Council approved all the projects 

55 with reservation and made a further remark that some 

C of the projects were highly objective and had a bearing 

!|^ on applied work and should be encouraged. Research in 

^ Solid State Physics, Solid State devices and the connected 

w technology are the nucleus of scientific development in 

most advanced countries. The proposed intense scientific 

programme of the National Physical Laboratory for the 
j& coming ten years as envisaged now (most of which has 

S been approved by the Executive Council of the National 

5 Physical Laboratory), would revolve around Solid State 

2 Physics and as such it is considered that the Solid State 

Physics Division continue to be an integral part of the 

National Physical Laboratory." 

Collaboration with SoUd State Physics Laboratory 

84. Asked about coordination and collaboration between the Solid 
State Physics Division of the National Physical Laboratory and the 
Solid State Physics Laboratory, Delhi, of the Ministry of Defence, 
the National Physical Laboratory have stated that: 

"There is no official collaboration between the Solid State Phy- 

sics Division of the National Physical Laboratory and the 

^ Solid State Physics Laboratory of the Ministry of Defence. 

However, the scientist in charge of the Division in tb^ 
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National Physical Laboratory keeps personal contacts 
with the scientists doing related work on Solid State Phy- 
sics in the Laboratory of the Ministry of Defence." 

During evidence, the Director General, Scientific and Industrial 
Research has stated as follows: 

''As far as we are concerned, we put our programme to them 
(Ministry of Defence). We expect them to tell us whe- 
ther tlxere is any duplication. There are Defence Panelt 
who are inembers of the Scientific Advisory Committee 
and the Executive Council. So far they have not told us 
anything. So we presume there is no duplication. But we 
cannot say the same about their work.'* j 

I 



The Committee recommend that ta avoid iafmctttotis dsplicatiom 
of research efforts between these two institations, there should ba 
closer collaboration on institutional level. 



D. Electricity 

85. The staff strength of this Division is as follows: 



Sanctioned Acmal 



Scientific . 9 8 

Technical 8 8 

I 

Class IV (Technical) 4 4 



I 

I Ministerial • • i 



Scientist-in-Charge v 

86. The Committee learn that this Division has been without a 
Scientist-in-diarge to guide its research activities for the last twelve 
years. It has been stated during evidence that '*a year ago, an Indian 
scientist who is abroad, has been appointed to this post but he has 
not yet joined.*' The Director General, Scientific and Industrial Re- 
search has further stated that "This is basically a fundamental re- 
search division. Here qualified people are not easily available for 
this type of work. This was the reason why this post was vacant/* 

66 (au) LS— 7. 



The Committee are not happy about the exfstin'gf arrangements I 

for collaboration merely on personal lievel between the SoBd State \ 

Physics Division of the National Physical Laboratory and the Solii [ 

State Physics Laboratory of the BGnistry of Defence. i 



• • • 
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Prof. Blackett in his Report on National Physical Laboratory has. 
observed as follows about the Division of Electricity: 

**This Division has had no Assistant Director for eight years 
and the morale is admittedly poor. I doubt if anything 
worthwhile will remain after the transfer of the standards 
and testing work. It is felt in this Division that standard 
work has not led in the past to advancement." 

The Committee are surprised that C.S.I.R. could not find a suit- 
able scientist to hold the charge of the Electricity Division for the 
last twelve years. The Committee strongly recommend that the 
CS.I.R. should urgently decide whether the work of the Electricity 
Division pertaining to only standards and testing justifies the strength 
of 16 scientific and technical and 4 class IV technical personnel. As 
the Elector General himself has 9«hnitted that 'Electricity Division 
is basically a fundamental research division', the Committee would 
further recommend that C.S.I.R. should examine whether tins work 
could not be carried on with greater advantage in the Power 
Research Institute, Bangalore or the Indian Institute of Science, 
Bangalore, or in some universities. 

Survey and Investigation of Dielectric and Insulation Materials 

87. It has been stated that the Electricity Division is currently 
carrying out a survey and investigation of dielectric insulation 
materials available in the country to assist the industry in choosing 

the right material for use. 

. 

The Committee note that in the Project Report for 1964-65, the 
Electricity Division has laid down the following objectives for the 
above survey undertaken by them: 

"It is necessary to make a systematic study of the properties 
of various kinds of dielectric and insulating materials* 
natural and synthetic, with special reference to their siuta- 
bility in a hot and humid climate as existing in our 
country. Existing data at different temparatures, fre- 
quencies, electric stress, doses of irradiation may be stu- 
died and used to classify the materials so that a suitable 
choice can be made for any electrical purpose." 

It has been stated by the representative of the National Physical 
Laboratory during evidence that the work relating to the survey 
and investigation of dielectric and insulation materials "is still in 
progress and it may take another year or so before we are in a 
position to cover all the insulation materials." 
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When asked whether this work was not being done at the Power 
Besearch Institute, Bangalore one of whose responsibilities is to 
•carry on research on "Insulating Materials", the representative of 
the C.S.I.R. replied "We did not know that they were doing it. But 
we will certainly be in touch with what they have done and what 
they are doing and if there is any duplication, we will take steps to 
avoid it." 

The Committee regret that research on 'Insulating Materials' 
which is one of the main functions of the Power Research Institute, 
Bangalore, has been undertaken in the National Physical Laboratory 
without ascertaining the research work done at the former Institute. 
In view of the limited resources avaUable in the country for ) 

research, the Committee cannot too strongly stress the need for ! 

avoiding such infructuous duplication of work. They feel that before I 

long term research on any project is undertaken, the! national | 

laboratory /CSIR should make sure that identical research work is ! 

not being done by other institutions. Where it is absolutely essen- ' 

tial in national interest to undertake research in more than one : 

institution, there should be full coordination and exchange of infer- | 

mation to help speed up research and avoid infructuous duplication. 



E. Radio Propagation Unit 

88. The Radio Research Committee had often expressed the view 
that an organisation should exist to coordinate the ionospheric data 
recorded in India at the various ionospheric stations and to initiate 
arrangements for regular forecasting of radio wave propagation 
conditions. Such an organisation was initiated in the Secretariat 
of the Committee by Dr. A. P. Mitra in January, 1955 immediately 
after his joining the Committee as Secretary. 

On April 1, 1956, at the suggestion of the then Director, Dr. K. S. 
TCrishnan, the scientific staff of the Radio Research Committee Sec- 
retariat (excepting Dr. A. P. Mitra) were detached and formed into 
a separate unit named Radio Propagation Unit and attached to the 
National Physical Laboratory. 

89. The following are the objectives of the Radio Propagation 
Unit: 

(i) To study the characteristics of propagation of radio waves 
over different regions of the radio spectrum, of the media 
through which these are transmitted (e.g., ionosphere and 
space) and the interaction of these waves with the media. 
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(ii) The programme is intimately comiected with the regmre- 
inents of all major radio traffic services in India. 

96. The Unit now functioning as a Division of the National 
Physical Laboratory, has currently the following activities: 

(i) Radio Propagation Service. 

(ii) Space Radio Research, 
(iii) Ionospheric Physics, 
(iv) AeroncMSiy. 

(v) Radio Astronomy. 

(vi) Interdisciplinary Activities (Currently International Quiet 
Sun Year Activities) . 

(vii) Operation of, an Associate Regional Warning Centre (as 
part of the International World Day and tJRSIGRAM 
S«vice). 



Strength of Staff 

91. The staff strength of the Radio Propagation Unit is as follows: 

Scientist F ^ 

Scientist C 4 
Scientist A 

Senior Scientific Assistants 3 

Senior Research Fellows •* 

AchieveTTients of the Unit 

92. It has been stated that: 

(1) The Unit is responsible for the establishment of the first 
world-wide radio forecasting service in India. While more 
limited traffic predictions are undertaken by a number of 
organisations in India, these are generally limited to 
departmental uses; the unit's prediction is the only com- 
prehensive one undertaken in the country and is on the 
same lines as the prediction of U.K., U.S.A. etc. 

(2) The Unit has developed a technique for the prediction of 
solar activitiy, the raw materials for radio forecasts, which 
appear to be superior to most other forecasts of similar 
nature. 
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.(3) Initiation of the first systematic TP/VTF propagation WQr)^: 
in India, which has special advantages in long distanof 
propagation and specially in standard frequency trans- 
mission. 

'(4> Successful piloting of the Indian ptrogramme for the Intei^ 
national Geophysical Year. 

'(5) The Unit has contributed significantly to Indian space 
activities and is the earliest to start space research in 
India. 

{(6) Dr. Mitra, Scientific in-charge of the Unit who made the 
first successful use of the radio noise from the galaxy for 
the study of the terrestrial ionosphere (later named the | 

Biometer technique) as a Colombo Plan Fellow in Aus- : 

tralia initiated this technique in India now known as^ 
Ionospheric Radio Astronomy. 



(7) The Unit detected 26 out of 30 known atmospheric nuclear 
detonations in 1962, using three low frequency equip- 
ments. 

(8) The Unit operatcis one' of the world's most e3rtensive flare 
patrol systems, and feeds the International Geoalert 
System. • 

93. The Scientific Sub-committee of the Executive Council 
<Menon Committee) had observed in March, 1963 that "Programmes 
o! the Radio Propagation Unit are closely related to the Space 
Research Programme of the Indian Govemmenit in the fields of 
Ionospheric and Upper Atmosphere Studies. Once the overall Indian 
Space Research Programme get going with established facilities the 
future of this Unit and the Orientation of its activities can be dis- 
cussed more realistically.'' 

94. Again in June, 1964 the Scientific Sub-committee of the Exe- 
cutive Council made the following recommendation: 

"In view of the importance of th« work carried out in the 
Unit, and the difficulty of its expansion in the National 
Physical Laboratory itself, th^ Committee recommend 
tiiat it should be g^yen sufficient scope for expansion by 
amalgamation with the Indian Space Research Pro- 
gramme. The CommittQe aqcprdin^y ^ggest that the 
Director may discuss the K»tter with the Chairman, 
Indian Space Research Programme and report liie results 
Tlo the Executive Council at its next meeting.** 
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95. At the meeting of the Executive Council held in October,. 
1964 the Director General remarked that "the Unit was doing very 
good work and that it would not be advisable at this stage to hand 
over the Unit to another organisation. He suggested that in case it 
wais decided to proceed further, the views of Dr. Mitra may be as- 
certained and that he should be closely associated with the discus- 
sions between the Director, National Physical, Laboratory and Dr. 
Sarabhai of Physical Research Institute." The Cbimcil accepted the 
suggestion. •'It was also decided that the word 'association* would 
express the idea of the Executive Council better than the word 
'amalgmation' as appearing in the proceedings of the Scientific Sub- 
committee." 

96. When asked to indicate whether it would be more appropriate 
to have the Radio Propagation Unit in the National Physical Labora- 
tory or the Physical Research Laboratory, Ahmedabad, the repre- 
sentative of the CS.I.R. stated during evidence: 
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Actually it is part of a nation-wide programme of sounding 
the ionosphere from points of view of predicting ionos- 
pheric condition for radio purposes. There are about six 
or seven stations in India. One is in the Physical Research 
Laboratory, another is in Haringhata, Calcutta, one more 
is in Kodaikanal which is near the magnetic equator. In 
addition to these, the All India Radio is running three 
more stations. So this gives a country-wide network. 
All the data is correlated by the radio propagation unit 
in Delhi and they publish what they call "Ionosphere 
Prediction". | 



97. Asked about the reasons for retaining this Unit under the 
administrative control of the National Physical Laboratory, it ha^s 
been stated in a written note furnished to the Committee that: 

"The Unit has grown up in the National Physical Laboratory 
imder the administrative control of Director, National 
Physical Laboratory and has continued to remain in it 
for (a) ease of operation, (b) availability of techn:cal 
services (e.g. workshop facilities, electronic testing* 
equipment etc.) and (c) because, in addition to above, 
there were several areas of scientific interaction with 
' other projects in thq National Physical Laboratory (e.g. 

Time and Frequency Section; Microwave Communication 
Project etc.). 
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Similar organisations in U.K. (Radio Research Station, 
Slough) and U.S.A. (Central Radio Propagation Labora- 
tory) also began as Divisions of their respective National 
Standards Laboratories (N.PJL., U.K.; N.B.S., IJ.SJL). 
These, however, eventually separated out as independent 
organisations as the programme expanded, with the rapid 
growth in radio science, and the opening up new radio 
communication systems." 

While the Committee are happy to note that the achievonente 
of the Radio Propagation Unit have been praised by Prof. Blackett 
in 1963, the Third Reviewing Committee of C.S.I.R. (1964) and other 
scientists, they are unable to appreciate why this Unit is being con- 
tinued as a part of the National Physical Laboratory. 

It has been admitted that the work of this Unit has no direct rela- 
tion to the objectives of the National Physical Laboratory bat 
pertsdns more to the fielcis of Ionospheric and upper atmosphere 
studies which are dealt with by specialist organisations, like the 
IPhysical Research Institute, Ahmedabad and the Indian Space 
Research Committee. The Committee recommend that in the 
interest of proper development of the work on this important subject 
the question of transferring/ associating the unit with Physical 
Research Institute, Ahmedabad and/or the Indian Space Research 
Committee may be examined early. 



F. Heat and Power Division . 

98. The work of the Heat and Power Division may be broadly 

classified into (1) Standardisation and Testing, and (2) Solar 

Energy Programme. The erstyrhile Division of Heat and Power 
now consists of two sections (1) Heat Standards, and (2) Heat and 
Power. The following is the strength of these two sections: 

(i) Heat Standards Section : 

Scientist 6 .. . . . . . . .. . I 

SSA ........... 3 

JdA > • • •• • 9.9 ■ * '2 

JMA ........... . . I 

Lab. Asstt. . . , . . . ' . , . . 2 

Mechafaics . . r 

Mistries 

Steno-typist . . i 



c3 

a 

2 



(a) HtManiPomr Secrim : 

SSO(I) I 

SX<A. , . . I 

FioeMechaaiG i 

(^b- Attendant . . * 2 

Be^reir •..••».... I 

Standardisation and Testing activities of the Division have been 
dealt witb earlier. 

The work done by the Division of Heat and Power in the field 
of Solar Energy Programme is brirfy indicated below: 



^ Solar Cooker 



< 96. The project on 'Solar Energy" was taken up in November, 

^ 1951. Solar Cooker was developed in 1952 and was patented. It 

•* was given for commercial exploitation to a firm each in Bombay 

^ and Calcutta. Due to poor off-take, the Bombay firm has atdpped 

p? its manufacture while the Calcutta firm »till markets th^ solar 



cooker. Its capital cost and the inconvenience caused by outdoor 
' cooking are Some of its shortcomings. During evidence, the rejH'e- 

sentative of the CS.LR. has informed the Committee that ''the solar 

cooker that we have at present is not suitable either for comiD^rcial 
U. exploitation, nor is it a practical proposition." Japan, Burma, U.S. A. 

and other countries have also developed solar cookers of different 
j2 shapes using different materials but the fundamental concept of 



concentrating solar radiation to a small area with the help of 
parabolic reflectors is common td them all. 



> 

2 For cooking outdoor picnic meals, a light weight umbrella-typie 

3 solar cooker is ;marketed in U.S.A., Jap^an, Lebanon, etc. Solar ov6tiS 
L4 have also been developed in UAA. With aid from the Ford Foim- 
^ dation. 

It is stated that these would be useful in countries where food is 
*baked'. Howevea:, cooking and frying of food, as practised in this 
country, cannot be successfully carried out in these ovens 

It has been stated that the possibility of adopting the solaf cook* 
ing devices developed in U.S.A., Japan, etc. for manufactui'e in 
India has been examined from time to time, but it Wais f6ft that 
they suffer from the same shortcomings as encountered wJth the 
bdiaa Solar Cooker. 



.1 I 
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Solar Water Heaters 

100. Thdtfe device operates with an overall efficiency of 70 per 
ctnt on a dear day. A single unit delivers 30 gallons of hot water 
at 55*C dtering the winter months (ambient temperature 
20°C. This conducted at sub-zero temperatures have also been 
5uccesstf4il. Its characteristic features are simplicity of construc- 
tion, low cost manufacture and thermosiphon action in water cir- 
culation. The National Physical Laboratory has stated that "solar 
water heater is now ready for commercial exploitation." 

Solar Still 

101. The use of solar still for rendering brakish well or sea water 
fit for drinking purposes has been experimentally studied in detail. 
One of the models tried yields nearly 0: 06 gallons of fresh water per 
day per square feiet, in summer months. As larger sums of money 
are involved in its testing on a pilot plant scale, conducting of the 
trials in collaboration with the Central Arid Zone Research Institute, 
Jodhpur could not materialise. However, the present status of the 
entire field of demirieralization of saline water was discussed in a 
paper pre«cnted last year in the International Symposium held in 
Jodhpur, including the possibilities of combining the multi-stage 
flash distillation with nuclear power generation. 

During evidence, the r^resentative ci the C.S.I.R. has stated: 

"The use of solar still is important in areas like Rajasthan 
and parts of Gujarat. Bhavnagar laboratory has put up 
solar still. We are trying to use alternative methods. In 
the next year we propose to instal solar still at some 
other place, Gujarat, Saurashtra and Rajasthan. It is 
extremely important in those areas." 

It is not6d that the work on solar still was started in 1958 which 
is still going on at the National Physical tiaboratory as well as at 
the Central Salt and Marine Chemicals Research Institute, Bhav- 
nagar. 

102. Experiments on hot air engine, operated with solar energy, 
for us^ in lift-irrigation and for small power generation, were con- 
ducted for sometime in the laboratory. For its successful working, 
the cQiTPCt design of the heat exic^hanger is very essential. The 
Nation?(l Physical Laboratory has. stated that the Phillips Company 
of Eindhoven, Holland, also gftve up this project for want of proper 
type of heat exchanger and suitable materials. 



103. The Committee understand that the National Physical 
Laboratory of Israel has developed a turbine which can Convert any 
source of heat — sunshine, petrol, gas, oil, wood, radio-active isotopes 
or geo-thermal energy into power. The turbine has only one moving 
part, needs to be serviced only once a year and would prove a boon 
to the out-of-the-way places — ^stations in the desert or the polar re- 
gions. The turbine is now being manufactured by the Ormat Tur- 
bine Company of Youne, Israel. 

. 104. A scientist has represented to the Conmiittee that "there are 
many problems in the field of solar energy research other than the 
solar cooker, which could make material contribution in many fields 
of endeavour, particularly in the field of water supply in arid zones, 
desalinisation of sea water for drinking purposes, saving of gas and 
fuel for domestic water heating, solar water heating and cooking in 
homes, solar power generation. In some of these fields, outstanding 
work has been done in various parts of the World but due to the lack 
of proper leadership, the paucity of finances and inadequate appre- 
ciation of the needs has brought about a condition of stalemate in 
the work in this field." 

t 

The Committee are disappointed at the work of the Heat and 
Power Division partictdarly in the Solar Energy Research Pro- 
gramme. India is very fortunately placed in the matter of solar 
energy and they feel that it should not be beyond scientific ingenuity 
to harness this energy profitably for industrial, commercial and 
domestic purposes as has been done by scientists in many other coun- 
tries like U.S.A., Japan, Israel etc. The Committee would in parti- 
cular stress the need for intensifying research in solar still, water 
heater and turbine which could prove boons in the mrid zones 
of the country e.g., Rajasthan, Gujarat etc. The Committee "would 
urge in this connection closer collaboration between the National 
Physical Laboratory and the Central Salt and Marine Chemical Re- 
search Institute (C.S.I.R.), the Central Arid Zone Research Institute 
(Indian Council of Agrictdtural Research) and the'Poweir Research 
Institute, Bangalore (Ministry of Irrigation and Pofwer). 

G. Applied Machines Division 

105. In 1963, Prof. Blackett had suggested that "some oif the more 
routine testing work of Applied Mechanics Division might go to the 
new Standards and Testing Division, and the rest might either "re- 
main as it is, or be expanded or be transferred to the new Central 
Mechanical Engineering Research Institute." 
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During the course of evidence, the Director General has informed 
the Committee as follows: 

"More or less we will try to do the work on the line of 
Blackett's report. The Head of the Weights and Mea- 
sures Division has made frequent visits to Durgapur and 
we are trying to establish contacts there. There is a sug- 
gestion which is under discussion between myself and the 
two Directors whether the work may be transferred to 
the Mechanical Engineering Research Institute along with 
the scientist." 



The Committee suggest that C.S.I.R. should take an early decision 
regarding the transfer of work of the Applied Mechanics DivisioBi 
to the Central Mechanical Engineering Research Institute^ as suggest-^ 
ed by Prof. Blackett as far back as 1963. 

H. Theoretical Physics Division ' 

106. The Theoretical Physics Division was created at the National 
Physical Laboratory in 1963. The work of the Division has been 
classified as: 

(i) Service to other Divisions of National Physical Laboratory^ 
and 

(ii) Fundamental Research in Theoretical Physics. 

The following table gives the sanctioned and actual strength of 
the Theoretical Physics Division for the last three years: 
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Scientific 


Ministerial 


Class IV '. ] 
Teehnieal 

• 


Year 

• 


Sane- Actual 
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1^3 . 

1964 . 

1965 . 


■ .-■ '2 • ' '■ 2 
.11 10 

• II 9 
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I . I 
I I 


• 

• . . . ' 

• • • . } 
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It has been stated by the National Physical Laboratory 
written note furnished to the Qpmmittee that: 



m a 



"The National Physical' Laboratory cannot work without the 
help of a Theoretical Physics Division because the other 
Divisions get a better understanding of basic principles 
of physics through this Division. To achieve this, thQ 
Division ' of Theoretical Physics has already started giving: 
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lectures in the Laboratory for the ben^t of the workers 
on problems connected with the fundamental principles 
of physics, which goes a long way in carrying out the pro- 
blems.** 

"When asked whether National Physical Laboratory could not seek 
the assistance of the Physics Department of the University of Delhi 
in solving their mathematical computations or seeking tiieoretical 
understanding of the problems that may arise in the course of the 
working of the National Physical Laboratory, the Director General, 
Scientific and Industrial Research has stated dturing evidence that 
*Ve can do it ourselves better. We are maintaining this Division 
because it is doing good work. This Division is getting about 6 to 8 
scholars registered in the Universities for Ph.D. work." When his 
attention was drawn to the observations of Zuckerman Conomittee 
that "pure basic research is best carried out in the environment of 
a University rather than in that of a Government research establish- 
ment, the Director General observed "National Physical Laboratory 
is one place where perhaps the research scholars are too many. We 
are trying to curtail the number." 

The Theoretical Physics Division has also taken up the study of 
high energy physics, elementary particles and plasma physics. When 
asked whether similar work was not being imdertaken at the Tata 
Institute of Fundamental Research, Saha Institute of Nuclear Physics 
and the Indian Institute of Science, etc., the Director General has 
stated that "this work is done in various places. But the quality of 
the work done at National Physical Laboratory is definitely com- 
parable if not better than anything else. We know v/hat eaoh other 
is doing/' 

The Committee are not convinced that a full-fledged Theoretical 
Physics Division is necessary for the National Physical Laboratory. 
'They note that the main work of the Theoretical Physics Divi^on is 
to train the new entrants, prepare research scholars for Ph.D. work 
and solve the mathematical problems arising out of the day-to-day 
working of the National Physical Laboratory. 

The Committee have been informed that National Pliysidal Labo- 
ratory has recently exdexf^ into axi ^greem^wt wiQi the University 
of Delhi under which scientists of the Natiop^ Physical Laboratory 
^yo regular lectjur^s at the iJ^iv^rsity of Delhi The Committee 
would like th^ National Phys«.Cf4 Lal^oratory to tBke the assistance 
of tTniveirsily of peUn as n^c^ss^ry^ lor Hs jl^aiiuni; jprogvamme as 
W16I1 as for solving mathematical problems comiected with research 
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work. The Committee think that such collaboratiou between Nation- 
al Physical Laboratory and University of Delhi would be in con- 
sottHnce with the recommendations made by the Third Reviewing: 
Committee of C.S.I.R. (1%4) that "the general poHcy of the C.S.I.B. 
shcmld be to develop mutual confidence and reliance between the 
C.I&.I.R. and its institutions and the universities." As regards the 
fundamental work of the IHvision on high energy physics, plasma 
physics etc.^ \^ich is also being done at other institutions^ the Com- 
mittee would draw a^ttention of the National Physical Liaboratory to 
the observations of the Third Reviewing Committee that "the bulk 
ti the basic work of a C.S.I.R. laboratory should be related to and 

form the background of its applied work However at present 

largely for historical reasons, there are groups in National Physical 
Labinratory, which are concerned with *puf e basic work with little 
or no connection with applied work We feel that emphasise should' 
be changed over a period of time towards applied work." 

The Committee consider that the number of research scholars 
being admitted in the Laboratory for preparing Ph.D. thesii&, which 
has no direct bearing on applied research work, should be severely 
curtailed. 

Hie Committee suggest that the fiuictions and the staff strength^ 
of tiie Division of Theoretical Physics should be carefully reviewod* 
by the C.S.I.R. in the light of the above considerations. 

I. Division of Analytical Chemistry 

107. The Division of the Analytical Chemistry was organised at 
the National Physical Laboratory mainly as a service division to 
render assistance to the physicists in the laboratory with their 
chemical problems. 

The following is the sanctioned and actual strength of staff of the* 
Division for the last four years: — 
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Technical 
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3 3 

5 5 
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Basic Research Products: 

« 

108. It has been stated that as tax back as in March, 1963, the Sub- 
Committee of the Executive Council hacf made definite recommen- 
dation that basic research work should not be taken up at the Divi- 
sion of Analytical Chemistry.. The Sub-Committee had observed 
that: "Apart from the pioneering work connected with the develop- 
ment of new techniques and methods of analysis, which is now being 
x^arried out, it would be difficult to justify an activity such as basic 
chemical research in an organisation such as the National Physical 
Laboratory". The Executive Council of National Physical Labora- 
tory at its meeting held in October, 1964 had recommended that the 
Division of Analytical Chemistry should function only as a "Service 
Division" and that it .should not concern itself with researches or ana- 

l3 lytical techniques. The Executive Council recommended that seve- 

2 ^al ^f ^e projects may be dropped and that the Division should re- 

^ <;ast and reorientate its work so as to co-ordinate its activities with 

^ that of ^Materials' and 'Solid State Physics' Divisions. When asked 

whether the work of the Divisions has been reoriented, the repre- 
~ sentative of the National Physical Laboratory has replied during 

evidence that "efforts are being made continuously to reorient the 
work of the division as the service imit of the laboratory. When 
the new Division of Materials, which we are thinking of having in 
the National Physical Laboratory comes, it will be of great import- 
"^ ance and value to this Division." When asked whether, dropping 

^ of several projects and reorientation of work has resulted in economy, 

the representative of the National Physical Laboratory replied in the 
^ negative. 

^ Project on '^to investygate the utilisation of fish body oiP: 

a 

109. It has been stated by the National Physicial Laboratory that 
on a specific request, the Division of Analytical Chemistry under- 

•^ took to investigate the utilisation of fish body oil which constitutes 

U a waste product. When asked why the above project was taken 

C up at the Analytical Chemistry Division, the Director General has 

replied during evidence "It was a mistake and we are trying to cor- 
rect it now." The representative of the C.S.I.R., has further observed: 
"We find that this project had absolutely no relationship with any 
objectives of the National Physical Laboratory. It was taken as an 
isolated project. This is a dry oil project in connection with making 
of paints and at Hyderabad project, there are already 20 — 30 people 
working 9n it". 

Asked about the reasons for taking up an isolated project, it has 
l>een stated during evidence that " . . . . They had a chemistry 
division which apparently was accepting all types of odd jobs and 
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frankly speaking we found that there was absolutely no justification 
for its being there. We decided that it would be in the best inte- 
rest to take it to the laboratory where specialisation exists rather 
than being done in the analytical division. It was transferred about 
li or two years ago.** 

The Committee are concerned to fijid that a subject like 
^'Utilisation of Fish Body Oil" which has no relation whatever to 
the objectives of N.P.Ii. was taken up as a research project in 
the Lfaboratory. This is indicative of the lack of proper selection of 
research projects in the Laboratory. The Committee would like the 
Council of Scientific and Industrial Research to ensure tiiat such 
unconnected and isolated subjects of research which have no bearing 
on the objectives of National Physical Laboratory are dropped forth- 
with. 

The Committee also find it difficult to believe that even after 
dropping several projects and reorientation of the work of the 
A];ialytical Chemistry INvision, as recommended by the Executive 
Council in October, 1964, the National Physical Laboratory have not 
been able to effect economy in the working of the Division; on the 
other hand the strength of the Division has been increased. As the 
Materials Division for which the Analytical Chemistry Division is 
expected to render considerable assistance, is yet to be set up in 
the National Physical Laboratory, the Committee reconimend that 
staff position of the Analytical Chemistry Division should be review- 
ed immediately so as to effect economy. 

J. Low Temperature Division 

110. The Low Temperature Division has been concentrating on 
study of the nature of properties which characterise the metallic 
state of matter and which would lead to a better understanding of 
the theory of the metallic state. The Low Temperature Division 
requires use of costly equipments for research purposes. 

X'Ray Crystallography Unit 

Norleco & Philips X-ray equipment: 

HI. The first Director of N.P.L., who took special interest in the 
work of this Division had acquired imported equipments like Norleco 
^nd Philips X-ray Units costing Rs. 50,000 each, for conducting 
experiments. 

After his death in 1961, no experiments were conducted on these 
equipments. Later in 1962, National Physical Laboratory found that 
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these units were unworkable. These units were set right in the- 

mi(!ldle of 19S4 Le. after a lapse of two years. 

• 

When asked to explain the delay in setting right these units, the 
National Physical Laboratory has informed the Committee as 
follows: — 

''So long as the late Dr. Krisdinan was alive, the work on the 
Norleco and PhiKps X-^ray equipment was being done by 
him with the help of one Research Fellow. The Research . 
Fellow left sometime during 1961, and it was only during 
1962, after Dr. Krishnan's death, that it was foamd that 
the Units were unworkable. In 1962, Dr. Jain, Head of 
Division of Solid State Physics, undertook to repair both 
LU the Units. Fortunately most of the parts required for the 

2 repair of tRe Philip's Units were traced from the National 

^ Physical Laboratory itself, and so it was repaired in a few 

tQ months' time. However, the Norleco Unit was in a very 

Zj bad shape. An order was placed for the assistance of a 

^ Philip's Engineer for the repair of the Unit. After exten- 

sive search in the Laboratory itself, some of the more 
important components could be located! An order was 
^ also placed _for a water pressure pump, but unfortunately 

Z^ the firm supplied a pump which was found to be unsuit- 

able and it took a very long time for the firm to replace 
Q it. By early 1964 all the necessary arrangements for the 

repair of the Unit were completed. An imported X-ray 
tube used in the Unit was also traced within the Labo- 
CO ratory itself, and the Philip's Engineers could set the Unit. 

\7^ in working order, in the middle of 1964*^. 



CO 



^1 









^ The Committee regret that an X-ray generator was allowed to 

go into disuse after the death of the first IWreetor of the N.P.L. and 
that it took more than two years to locate the various parts and put 
it back into working condition. The Committee would like the' 
Laboratory to ensure that proper arrangements are made for the 
up-keep of the expensive equipment. 






K. Glass Technology Unii 

112. The Glass Technology Unit in the N.P.L. has been organise* 
basically as a service division making complicated scientific glass^ 
apparatus as well as to train glass technicians in the art of fabricate 
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tog glass, silica and quartz apparatus. The Unit undertakes fabrica- 
tion for research institutions, universities and industrial research 
laboratories. 

4 

The following are the main achievements of the Unit: — 

It has reconditioned high power rectifiers tubes and designed 
and built the necessary equipment for carrying out this 
work. 

In recent years, it has imdertaken reconditioning of large in- 
dustrial mercury arc rectifiers, single phase, 3 phase and 
6 phase, used by the Delhi Electric Supply Undertaking, 
the Delhi Cloth Mills and similar institutions. This has 
resulted in considerable saving of foreign exchange. 

This Unit is also fabricating equipments such as high vacuum 
systems and high voltage degassing and flashing apparatus 
with a view to reconditioning X-ray tubes* and high volt- 
age rectifiers. 

Traiving: The most important phase of the programme of the 
Unit is the high level training imparted to apprentices and 
technicians sent by many scientific institutions. They 
are very much in demand and form the nucleus of skilled 
glass technicians in their parent institutions. Many indus- 
trial firms, making varied types of glassware such as 
mirror and safety glasses, glass syringes, mercury switches, 
thermometers, vacuum flasks and car bulbs have been 
benefited from this scheme. 

In 1963, Professor Blackett had observed about this Division as 
follows: — 

''The Glass Technology Division imder Mr. Kiss has a person* 
nel of 17 and the associated glass technology pilot plant 
19, giving a total of 36. Effectively all the work is glass 
blowing and the technical level is high. Only a fraction 
of the work is for the National Physical Laboratory. Mud) 
difficult repair work, e.g. of mercury rectifiers etc. is done 
for outside bodies. I would strongly recommend that the 
concerned unit be taken out of the National Physical 
Laboratory organisation and made into an independent and 
eventually commercial glass blowing unit. It could well 
be located in a small factory type building near the Nap 
tional Physical Laboratory. Even with its present persoa- 
nel of 36, such a manufacturing unit, if properly organised 
W(aii) 
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to produce standard lines of high grade laboratory glasa-^ 
ware, standard ground glass joints etc. as well as special 
research apparatus, should have a substantial output." 

"In March, 1963 the Scientific Sub-Committee of the Executive 
Coimcil endorsed the recommendation of Professor Blackeit that 
Glass Technology Section should be constituted into an independent 
manufacturing unit managed on commercial lines. 

In Octobei!', 1964, the Executive Coimcil of the National Physical 
Laboratory decided that Glass Technology Section should function 
within the National Physical Laboratory itself but located in a 
separate building within the National Physical Laboratory campus." 

M In a written reply furnished to the Committee, the National Phy- 

^ - sical Laboratory have stated that: 

^ "There is a proposal to expand the Glass Technology Unit and 

CQ run it as a commercial organisation, when they will be in 

^J a position to render service to many, more." 

'^ The Committee are in a^eement with the recommendations made 

^ by Prof. Blackett and the Sub-Committee of the National Physical 

«^ Laboratory that Glass Technology Section should be constituted into 

;^ an independ^it manufacturing imit managed on commercial lines.^ 

'^ They would like the Council of Scientific and Industrial Research to 

g take early actioii in the matter. 

h* . Research on Vaamm Tubes and High and UltTOrhigh VacuuTn 

«■ — 

ti Pmctix^e. 

Pi 

^^2 113. In June, 1964, the Scientific Sub-Committee of the Executive 

i§ Council had recommended that in its development programme df 

^ basic components and basic processes, the N.P.L. should start the 

Lj following projects: — 

Mm 

C (i) Vacuum tubes (X-ray tubes, oscillographs, transmitter 

tubes) 

• . * • » 

(2) High and ultra-high vacuum practice. , 

In October, 1964 the Executive Council accepted the above pro- 
jects for ejtecution In the NiP.L. 

When asked to indicate the progress made in respect of the above 
projects, the representative of the NPIi. has inf ormeid the Com- 
niittee during evide^c^ that "We have not takeb u|) the work bs 
yet. We intend to take it up." 
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In reply to a question it was further stated that ''no assessment 
of financial implications and the utility of the above projects has 
yet been made by the NP.L/* 

The Committee are surprised that even after 15 months of the 
decision of the Executive Council, no action has been taken by the 
N.P.L. in assessing the financial implication, time and personnel re-^ 
quired for the execution of the projects on 'Vacumn Tubes' and 'Higl^ 
and Ultra-high Vacuum Practice' and the utility of the projects. . 



The Committee need hardly stress that after a proposal 19 ap» 
proved by the Executive Council in principle, full details thereof 
should be worked out, at an early date^ to give effect to the decision^ 
They would like National Physical Laboratory to take early action 
in the matter. 



L. Rain and Cloud Physics Research Unit 

114. Following the symposium on Artificial Rain held in Delhi 
on the 9th February, 1953, the Atomospheric Research Committee 
of the Coimcil of Scientific and Industrial Research which met on^ 
February 11, 1953 recommended that: — 

(i) India should set up a Rain Research Unit at Delhi for 
trying out various methods of cloud seeding and accumu- 
late necessary technical knowledge and experience in the 
subject of rain-making; and 

(ii) Cloud Physics Research Unit at Poona should undertake 
a comprehensive programme of fundamental studies on 
Cloud I>hy^cs. [ jf { 

a 

It has been stated that the Rain & Cloud Physics Research Unit 
at the National Physical Laboratory was set up in 1955 in accor- 
dance with these recommendations. 

Strength of the Unit 

115, The Rain & Cloud Physics Research Unit has the following 
strength of staff: 

1. Scientific. . . . 10| 

2. Technical. . . 7 

3. House keeping. .. 2 
. 4^ (?lass IV. • • 1 
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Part-^time staff 

1. Temporary laboxirer for 

period of 4 months. 

2. Raingauge observers. 
Vocpenditure t)f the Unit 



4 

25 



116. The Bxpenditure incurred by NP.L. on the Rain & Cloud 
Physics Research Unit for the years 1962-63 to 1964-65 is given 
l>elow: 



• ,' • \' 
1 





'Recurring 
Capital 

Total 


1962-^3 
Rs. 151869.43 

• • 


1963-64 


1964-65 


• 1 


Uj 


Rs. 158996.07 
Rs. 15222.24 


Rs. 173463.98 
Rs. 1954377 




i 


Rs. 151869. 43 


Rs. 174218.31 


Rs. 193067.75 





JicTuevements oj the Unit 

117. The Committee have been informed that following are the 
achievements of the Unit: 

1(1) The dominant mechanism responsible for development 
of natural rain in clouds over the Delhi re^on in diffe- 
rent seasons was established. 

t(ii) One of the suggested methods for increasing the season's 
total rainfall which is by warm cloud seeding technique has 
been closely examined. Investigations conducted so far 
have pointed out that it is possible to bring about 
a 10-20 per cent increase in the natural rainfall over Delhi 
and such other similarly placed areas by properly designed 
artificial/experimentation. 

3 (iii) About 33 research papers have been published by the 

Unit. 

Transfer'^ of the Unit from NPL 

118. The Sub-Committee of the Executive Council of N.P.L1. had 
observed in March, 1963 that "Committee sees no justification fof 
the continuation of the work of the Rain and Cloud Physics Research 
Unit in the NPL.*' 

• * 

In a note dated the 7th April, 1964 for the consideration of the 
Executive Council the then Director of the N.P.L. had stated that 
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''the research programme of the Rain & Cloud Physics Researchs: 
Unit cannot be fitted into the programme of the N.P.L. It appears^ 
most appropriate that the work be carried out in the India Meteo- 
rological Department." 

At its meeting held in October, 1964, the Executive Council of" 
N.P.L. noted that "the question of transferring the work of the 
Rain & Cloud Physics Research Unit to Meteorological Department 
was under the active consideration of the C.S.I.R., and that proba — 
bly that transfer might be effected from the 1st March, 1965." 

The Director Greneral, Scientific and Industrial Research has in- 
formed the Committee during evidence that "C.S.I.R. has moved, 
the Meteorological Department about two years ago for taking over: 
this Unit. The Civil Aviation Department have still not given their^ 
ajjproval. Since it takes a very long time to get any approval . of 
any Ministry, the matter is still under consideration. The possi- 
ble saving for C.S.I.R. would be Rs. 2i lakhs per year." 



Hie Committee are surprised to find that though the decision tv^ 
transfer the ^in and Cloud Physics Research Unit to the Meteoro*^ 
logicid Department was taken by the Executive Council about two^ 
years ago, it has not yet been implemented. As the work of this Unit 
is net directly connected with National Physical Laboratory they 
would urge Government to arrange lor the transfer of this Unit to: 
tile Meteorological Department without further delay. 

M. Division of Materials 

• 

119. In view of the importance of the development of materials: 
and the study of their behaviour, it was suggested in April, 1964 
by the then director of National Physical Laboratory that a new 
division of Materials be organised at N.P.L. It has been stated 
in the Director's note that "the recent progress in Physical pro- 
cesses and techniques is intimately tied up with the development of 
new materials which can satisfy the stringent and exacting demands: 
of science, industry and technology. He suggested that spme of 
the projects which can be started, pending the organisation of such) 
a Materials Division, besides the studies of the properties of mate-^ 
rials under high temperatures and pressures, are: 

(a) Refractory metals— their production and working; 

(b) Binary and ternary alleys. 

(c) Fused silica— in collaboration with Central Glass & 
Ceramic Research Institute. 
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(d) Vacuum tubes. 

(e) Optical surfacing and technical optics. 

(f) Synthetic Optical crystals, lasers, etc. 

(g) Photo-conducting materials. 

The Executive Council of the National Physical Laboratory con- 
sidered the above proposals of the Director in October, 1964 and re- 
commended that work on the following items may be started: — 

(i) Refractory Metals. f 

(ii) Fused Silica. 

^ (iii) Crystal Growth. 

QC 

S No action was taken by the Laboratory on the above directive 

tQ of the Executive Council till June, 1965. 

P^ 120. Thel Director-General of the C.S.I.R. has recently set up 

K^ a Committee to examine the question of formation of the Materials 

52 Division at the N.P.L. The proceedings of that Committee which 

j^ imet on the 23rd December, 1965, are given at Appendix IX. 

<: . It has been stated that financial implication of the setting up of 

U. the Materials Division which would be formally associated with 

^ . the analysis testing of properties, manufacture and application of 

r* materials in different industries, has not yet been worked out. 

^ The Committee are conoerned at the leisurely manner in which 

^ the details for setting up the Materials Division are being worked 

^ outf particularly when Materials Division is, stated to be, one of the 

^ major projects included in the Fourth Plan proposals of the National 

Physical Laboratory. In the working out of the detailed proposals, 
the Committee would stress the need for ensuring close collaboration 
^ with other Laboratories e.g., National Metallurgical Laboratory, 

National Chemical Laboratory, Central Glass and Ceramic Research 
Institute which are working in the field and to set time targets for 
development of materials with particular reference to those which 
Mre being imported at present. 

N. Division for Computer Technology 

121. The Committee have been informed during evidence that 
about five laboratories or units in the country have carried out 
development of very simple type of computers for their own use. 
The Atomic Energy Department was the first to develop a computer 
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in this country, but Central Building Research Institute, Central 
Mining Research Station and Central Mechanical Engineering 
Research Institute have also built a Computer each for their use. It 
is expected that in about 5 years, about 300 to 500 computers would 
be reqiured by different centres in the country. It has been stated 
by the Director General of the Council of Scientific and Industrial 
Research that it is their intention to develop computer technology 
which is necessary to build highly Sophisticated and instricate com- 
puters. He has further stated that National Physical Laboratory 
appeared to be the most suitable place ta set up a Division of com- 
puters technology but final decision has not yet been taken in this 
regard. . 

The Electronics Committee have indicated in &eir Report a 
possible scheme for the development of computer technology and the 
establishment of a computer industry in India during the next de- 
cade. The Committee would like Government to take an early 
decision in the matter. The Committee feel that at present the 
work is being done by several units without much coordination. 
They suggest that Government should assign specific roles for com- 
(puter research to the research institutions under C.S.I.B., Atomic 
I!nergy EstabUshment, Universities etc. 

1%e Committee have no doubt that full advantage would be taken 
of the work being done at Jadavpur University which has developed 
a computer indigenously. • . ^ 



CHAPTER inn 

CENTRAL WORKSHOP AND STORES 

122. The Central Workshop of the National Physical Laborat<Hy 
employs 111 people and occupies 35,000 sq. ft., about 30% of all space 
of the National Physical Laboratory. In 1963, Prof. Blackett recom- 
mended that "a close study should be made by an outside expert of 
the organisation, programme and efficiency of the Central Workshop- 
and Drawing Office". He was of the view that some major tasks such 
as small scale production of wave guides for the communication pro- 
ject, could be given to the Workshop. 

CO . 

y The Sub-committee of the Executive Council which made a fur- 

^ ther study of the working of the Central Workshop in March, 1961 

0^ made the following observations: 

*J "The deprecated value of machines in the workshop is less 

gZ than Rs. 1:5 lakhs; most of the machines are old and in 

V^ ' relatively poor coildition and cannot be considered suit- 

::: able for serious work over any length of time. The over- 

O heads of the workshop are of the order of Rs. 1 lakh per 

^ year and the wages of the labour employed come to about 

. Rs. 1-5 lakh per year. At this stage it will not be possible 

Q to assess whether the workshop is a self-supporting unit 

V in an industrial sense since the extent of material con- 

W sumed or the work completed is not available. It is felt 

W that the useful part of the workshop is only of the size 

;a necessary as a service facility for the National Physical 

xt> Laboratory and for the Centre for Advanced Physics. 

5 Steps will have to be taken to balance the machine lay 

^ out by scrapping some of the old machines, and replac- 

y ing some others, so that maximum results could be 

obtained at minimum cost." 

Till September, 1965 no steps were taken to implement the sugges- 
tion of the Sub-committee, especially to balance the machine lay out 
so that maximiun results could be obtained at minimum cost. At the 
meeting of the Executive Coimcil held in September, 1965, a member 
stated that "the workshop should devote attention to the fabrication 
of specialised equipment not easily obtainable or which cannot be 
fabricated within the country, and suggested that a conmiittee should 
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be constituted from among the scientists of the Laboratory associa- 
ting some experts from outside, to make suitable recommendations. 
for improving the work of the Workshop." 

Wofksfiop Reviewing Committee 

123. The Committee note that a Workshop Reviewing Committee^ 
consisting of the following has been constituted in February, 1966:. 

(1) Dr. A. R, Verma— Director, NPL. 

(2) Prof. N. M. Athavale— Bajaj Electricals Ltd. 

(3) Shri E. Isacc— Hinditstan Machine Tools Ltd,, Bangalore:. 

(4) Shri T. N. Bose — Prototype Production Unit, Delhi. 

(5) Shri G. D. Joglekar— Scientist, NPL. 

124. The Workshop Reviewing Committee held the first meeting^ 
on the 15th and 16th February, 1966 and has made the following re- 
commendations: 

(1) It was found that a substantial effort on the part of the- 
Workshop is spent in maintenance of equipment and n^inor 
jobs required by the scientists in the different divisions. 
With a view to saving time of the scientist and to reducing 
this type of workload on the Central Workshop it is sug- 
gested that divisions or group of divisions should have 
their own workshop. With this view, a part of the present 
equipment may be allotted to the sectional Workshops so 
formed. The Central Workshop should then concentrate 

. on building special instruments or equipments required 
for research. The Workshop should then concentrate on 
building special instruments or equipments required for 
research. The Workshop during the course of several years 
has manufactured equipment, such as for cyrstal growth, 
thermometer testing, pyrometer calibration, specialised gear- 
equipment, 3-tonne dead weight testing machine, extru- 
sion press for carbon work, etc., which are specialised and 
not available as made in India. There would be more em- 
phasis on the applied work in the near future, and the 
Central Workshop would therefore be called upon to do 
such type of work. This really would be the function of 
the Central Workshop. 

» 

(2) The Central Workshop should undertake to supply the 
equipment developed by It to other research institutions 
or industry on the basis of reasonable profits. The Central 
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Workshop should plan projects of manufacturing speciali- 
sed and precision instruments and equipment and particu- 
larly for testing work in industry and research institutes. 
tt was found that the Central Workshop has to undertake 
work from other Government departments, like Defence 
and P. & T., but this should be done on a strictly commer- 
cial basis, meaning thereby the cost of design should also 
be included in the price charged. 

<3) When some of the present equipment is transferred to the 
Divisional Workshops and in view of the work to be under- 
taken as above, it will be necessary to add the following 

machines to the Central Workshop: 

CO 

Uj 1. Tool room lathes with accessories. 

^ 2. Milling machines — ^Universial type available on rupee pay- 

tc ment from Czechoslovakia or from G.D.R. 

3. Two more milling machines manufactured e.g. by Fritz 
Warner, Bangalore. 

4. A number of drilling machines of varying capacities. 

5. A small radial drilling machine from prototype factory, 

O when available. 

4C 6. Small tools— <lial gauges, micrometers, . workshop micro- 

U. scope as made by Zeiss of West Germany or by G.D.II 

7. Heat treatment furnace of mediimi capacity with control- 
JC led atmosphere and pyrometers. 

^ (4) The above equipment may not meet the demands made 

ijj on the Central Workshop for manufacture of specialised 

Ct parts like precision ground rods and gears. A survey 

t should therefore be made for surplus capacity available 

roiind-about Delhi — such as Prototype Centre at Okhla 
and whenever possible such parts may be made there 
or at any other available workshop. 

(5) The present costing procedure requires modification and 
the following procedure is suggested: 

Cost on direct labour plus material used and an equal 
amount of overhead charges, to cover rent, electricity^ 
water taxes, management, etc. 

Add 50 per cent to the above cost as reasonable margin on 
profit for charging the diflPerent sections. This diould 
form the income side of the Workshop for each job to ge* 
an idea of the functiooing of the Workshop. 
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(6) As a Workshop of this natiire, which is meant primarily 
for helping research, would not be self-supporting and 
should not be judged on this basis. It is likely that some 
of the equipment like job balamcing machine etc. and 
even various types of grinding machines may lie idle 
for some days, but it should be remembered that Central 
Workshop would not be able to manufacture precision 
equipment without these machines. It was also found 
that at present major part of the capacity of equipment 
like lathes, is being continuously utilized and would con- 
tinue to be used in future.. In order to ascertain if there 
is any lacuna in the utilization of such machines, pilot 
survey of machine loading should be., carried out 
occasionally. 

<7) The machines which have been listed at *poor' would not 
be useful for the type of work to be taken up by the Cen- 
tral Workshop and as such they can be handed over to the 
divisional workshops after reconditioning. 

(8) With a view to utilizing the spare machine capacity, due 
publicity should be given to the type of work which can 
be undertaken in the Central Workshop. Similar publicity 
for any equipment or any instrument designed in the 
Workshop be given. 

(9) The Committee inspected the EXCEL-0 lying in the 
garrage and recommended that step should be taken to 
bring it into working condition. If this machine is in pro- 
per working condition, then only it would be capable of 
making precision gears and screws. After it has been tried 
outj it should be tested and then only a decision should 
be taken regarding the future disposal of this machine. 

(10) The mechanics working in the Welding, Spray Painting 
Sedtions etc. should be trained in another trade so that 
their services are fully utilised. 

(11) The workmen-card system should be started. This system 
should also be applied to the Design office. 

The Committee regret the inordinate delay of three years in set* 
ting up a committee to review the working of the Central Workshop 
c4 the. National Physical Laboratory , which was suggested by Prof. 
Blackett^ as early as February, 1963. 

The Committee consider that the role of a Workshop in the 
Natioiia! Physical Lliboratory is primarily one of service to the Divl- 
•ions of the Laboratory and it should not be enlarged to iudndb 
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service to other Government Departments and Institutions except 
in case of some sophisticated instruments whose repairs and manu- 
facture is not available elsewhere in the country. They suggest 
that the Workshop may be re-organised keeping this central role in 
view. If it is necessary to undertake manufacture of specialised 
equipment and instruments for olher organisations e.g.. Universities, 
otfiier research! Institutions as a regular measure, the Committee 
would suggest that Government should decide in consultation with, 
C.S.LBv the most appropriate organisation e.g., Central Scientific 
Instruments Organisation, where it could be undertaken. The 
machinery and the staff of the Workshop which are found surplus Uk 
the requirements of the National Physical Laboratory may also be 
c^onsidered for transfer to that organisation. 

The Committee are surprised that in a .Workshop with this 
limited role, the wage bill of labour should be Rs. 1*50 lakhs per 
year and the overheads should account for another Rs. 1 lakh. 
The Committee would streiss the need for effecting economy and in 
particular, the introduction of proper costing procedure so as to dis^ 
tinguish clearly between the cost of maintenance and manufacture. 



The Committee need hardly stress that machines which are obso-- 
lete or surplus to requirements should be disposed off at an early 
date so as to reduce unnecessary recurring expenditure which is 
^ being incurred on staff engaged for their operation and maintenance.- 

O War Disposals Stores 

> 
V 

^ 125. The National Physical Laboratory had received a number 

t5 of free war disposal machinery and equipment after the Second 

pi World War. The Committee learn that some of this machinery is 

i* still lying unopened at the National Physical Laboratory. It has been 

2 stated that recently a machine worth Rs. 2i lakhs was found from 

^ the disposal stores at the National Physical Laboratory which accord- 

U ing to the Director General, Scientific and Industrial Research **was 

^ absolutely in good condition and was urgently required at many 
places". 

When his attention was drawn to the allegations that crates of 
Disposal stores were lying unopened at the Naticmal Physical Labor^-^ 
tory, the Director General replied during evidence that "with regard 
to the disposals equipment, I think these allegations are reas(mably- 
correct. We have made considerable progress in that direction and 
the situation now is not the same as it was eight years ago. But still. 
the quantities were so enormous that the position is not satisfactory". 

A note furnished to the Committee by the Mihistry of Industry 
on war-disposal stores is reprodmced in Appendix X. 
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The Committee are concerned to note that some Var disposal 
Machinery and equipments are lying imopened even after more 
than ten years of their receipt in the National Physical Laboratory* 
They are unable to appreciate why the National Physical Laboratory 
with such a large number of administrative and techioical staff could 
not find it possible to open these crates^ identify the machines and 
decide whether they' were to be retained iu the National Physical 
Laboratory or to be given to some other organisation by Government 
who could put tkLtm to use. 

The Committee would like C.S.I.11. to have a thorough inventory 
made of all the surplus machinery and equipnu^ lying imused in 
the National Physical Laboratory and other laboratories and to 
.arrange for their proper disposal in consultati<m with the Ministries 
of Industry^ Railways imd Defence. The Committee would also Iflce 
to draw attention to recommendation made in para 123 of their 91st 
Report on the South Eastern Railway wherein they have recom- 
mended that war surplus machinery lying imutilised in the Railway 
Workshops should be brought into use at an early date. 
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CHAPTER EC 

REVIEW OF PROJECTS 

126. Qq a specific ^iquiry from the Committee the National 
Physical Laboratory has stated in a written reply that only one re- 
search project viz., "National characteristics of colour matching and 
luminous efficiency function*' has so far been abandoned by it since 
its inception. This project on which Rs. 500 only were spent -was 
started in April, 1964, and abandoned in November, 1964. Tliey have 
further stated that "considerable expenditure of foreign exchange 
would have been necessary to carry out the project. As the result 
of this investigation would not have any immediate utility, it was 
thought advisable not to carry on the project** 

During the course of evidence, it transpired that a number of 
jobs had been abandoned by the National Physical Laboratory at 
various stages of fabrication on accoimt of which a sum of 
Rs. 16,504 was written off. The details of the jobs abandoned as 
furnished to the Committee is given below: 
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Job No. and particulars Year Eicpenditure incurred 
of job. of 



Regis- Cost of Cost of 
tration Material labour 

including 
overhead 



Total 



Reasons for abandon* 
ment 



Job No. 125 Fabrication I957 
of two micro- wave 
antennae. 



Rs. 

2012 '04 



fob No. X561 Fabrication 
of three solar water 
heaters. 

Job No. 1309 Making a 
Crystal grinder. 



Job No. 590 Making two 
rocket models. 



1959 840-55 



i960 



Rs. 



Rs. 



9360*94 11,372-98 A UNESCO expctt 

and an Indian scien* 
tist who were doing 
work on the Project 
left the Laboratory. 

426-50 1,267 -05 Design had to be 

changed. 



18-33 235-55 



1961 261 '75 3348-97 



253*88 Design did not meet 
the specialised re* 
quirement. 

* 

396x0* 72 Job was meant for the 
Museum of the NPL 
which was subse- 
quently tranafeifcd 
to Bangalore. 
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During the course . of evidence, the Director, remarked that **the 
whole project (job No. 125) was misconceived. It should not have 
been taken up. Probably there was no need to take it up." 

The Committee have been informed that the Executive Coimcil 
of the National Physical Laboratory has given a directive that hence- 
forth fabrication of any item, estimated to cost more than Rs. 5,000 
should be taken up after ensuring that one or two other scientists 
are associated in the project so that even if one of them leaves, the- 
work could be continued uninterrupted and completed. 

The Committee feel that there is general tendency for keeping 
unrewarding research projects on the books either for reasons of pre- 
stige or because of hopes that some efforts luid mimey might pnK 
duce some eventual rewards and justify the money spcbit on a pro- 
ject* This appears to be particularly so in the case of National 
Physical Laboratory as the Committee find that even after recom- 
mendations had been made by Prof. Blackett, the Executive- 
Council of the National Physical Laboratory and the Third Review*^ 
ing Committee of the C.SXR. for dropping and recasting of the^ 
projects, no serious attem^pt appears to have been made in this direc- 
tion. The Committee consider that if resources on research projects 
are to be utilised effectively and to the best advantage^ it is essential' 
to review their progress from time to time systematically and vigo- 
rously. Apart from the occasions that such reviews provide for dis- 
cussion and guidance, they also offer good opportunities for exercis- 
ing control and ensuring that the resoiu*ces are not being expended' 
on research where progress is unlikely because of lack of new ideas^ 
or the necessary techniques. Tlie Committee recommend that re- 
views of all research projects should be conducted at least quarterly 
by the Director of the laboratory in conjunction with the Head of the- 
Division/scientist concerned with reference to the progress made, 
expenditure incurred, the anticipated expenditure and time required 
to achieve results so as to take necessary steps for early fruition or- 
failing that to abandon the unrewarding* projects at the earliest pos- 
sible time. The Committee would further suggest that the results 
of such reviews should also be communicated to the C.S.I.R. half- 
yearly to keep it informed of the overall progress made in the re- 
search projects. 

Independent Review 

127. The Third Reviewing Committee of C.S.I.R. (1964) observe* 
•we feel that in addition to the overall review of the CSIR, indivi- 
dual Institutions should be reviewed by a panel of scientists once im 
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«every quinquenixim. Such a review could usefully precede the re- 
view by the Reviewing Committee which would then take into cog- 
siizance the recommendations made in respect of individual research 
institutions." 

During evidence, the Director General has infdimed the Com- 
mittee that ''Governing Body has approved the recommendation and 
we will take action." 



The Conumlttee consider that it would be useful to have a 
cal evaluation of the research work of the National Physical Labora- 
tory every five years by an independent committee consisting of 
eminent physicists and r^resentatives of user departments who are 
not members of the Executive Council of the Laboratory. In the 
opinion of the Committee such an evaluation would provide an objec- 
tive and independent assessment of' the work of the laboratory and 
would act as a stimulant to its functioning. They further recommend 
that this system ol evaluation by an independent ^ommittee^ should 
be applied to all the research laboratories and instituteB under the 
•-^•S.IJR. 
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CHAPTER X 

COORDINATION OF RESEARCH ACTIVITIES 

A. CoordinatHm beftween Divisions of N.P.L* 

128. Several instances have come to the notice of the Committee 
which inciicate that there is not proper coordination between the 
various divisions of the National Physical Laboratory. A few 
examples are given below: — 

(1) The Indian Standards Institution referred to the Weights 
and Measures Division two projects viz., ''Reduction of 
Noise in Bearings" and "Progressive Load Testing of 
Antifriction Bearings." Even though these projects should 
have been passed on to the Accoustics Division and 
Applied Mechanics Division respectively the Weights and 
Measures Division showed these projects as its own items 
of work in November, 1964 the Sub-cammittee of the Exe- 
cutive Council had to correct it. 

(2) There were certain projects such as the point, tripple point 
and thin films etc. which were tackled from different angles 
by various Divisions. But the experience gained by 
these Divisions was not being pooled together. The Sub- 
Committee of the Executive Council had to recommend in 
September, 1965 that "the work on them should be co- 
ordinated". 

(3) The equipments of one Division is not easily being made 
available to other Divisions. 

The Director General has attributed historical reasons for -the 
lack of coordination between the various Divisions. He has in- 
formed the Committee that such a state of affairs also existed in a 
W other laboratories of C.S.I.R. He has further stated that "one 
of the means of getting over that is to have the programmes divid- 
ed on project basis. Quite a number of these projects are inter 
Divisionsfl. Once the project idea is accepted, this compartmenta- 
lisation will disappear". 

The Committee cannot too strongly emphasise the need for closer 
Collaboration among the scientists of the National Physical Labora- 
t^*^ in sharing theur experience on projects of common interest and 
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sharing their equipments, which will evidently lead to better out- 
put. The Committee have already observed in para 20 that exces- 
sive compartmentalisation of work in the National Physical Labora- 
tory is due to the existence of a large number of Divisions and each 
division being unduly conscious of and ^Ser for seflf-sufficiency. 
The Committee reconunend that the C.S.I.R. shoidd take effective 
steps to streamline the overall working of the National Physical 
Laboratory and bring about the much neejkld coordination amongst 
its vmrious Divisions, 
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B. Coordination with other Laboratories 

129. The National Physical Laboratory is one of the first labora- 
tories to be set up by the C.S.I.R. As such, diverse problems used 
to be referred to it. To day C.S.I.R. is having more than 30 labora- 
tories in diflPelrent disciplines. Even so, the National Physical 
Laboratory has still got divisions, in certain disciplines in which full- 
fledged research institutions have been set up. The details of such 
Divisions of National Physical Laboratories are given below: 



NPL Divisions 



Other Institutions of CSIR/ 
other Ministries 



I. Electronics Division 



(i) Centr^ Electronics Engineer- 
ing Research Institute, 
(ii) Electronics and Radar De- 
velopment E^ablishment, 
(D^. Res. & Dev. Org.), 
Bangalore. 

(iii) Defence Electronics Re- 
search Laboratory, Hyde- 
rabad (Def. Res. & Dev. 
Org.) 

(iv) Atomic Eiaergy Depart- 
ment. 



2. Development and Production 

for Electtonic Components. 

3. Solid State Physics Division 



4. Applied Mechanics Division 
S Acoustics Division . 

6. Glass Technology Division 

7. Electricity Division . 



Unit 



Solid State Physics Laboratory 
of the Def. Res. & Dev. 
Org- 

Central Mechanics Engineering 
Research Institute (CSIR). 

Central Buildmg Research Ins- 
titute (CSIR). 

Central Glass and Ceramic^ 
Research Institute (CSIR). 

Power Research Institute, Ban- 
galore (Ministry of I & P). 
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Tlie Committee note that 30 laboratories have now been set up by 
C.S.I.R. in different disciplines. In view of the fact that there is 
inter relation and similarity in the work of some of the Divisions of 
National Physical Laboratory and other Institutions of the CSJ.R. 
as i;vell as of other research institutes and defpartm'ents which have 
c<Hne into being* after the N.P.L. the Committee would urge closer 
cooperation and coordination between them cispecially while select- 
ing problems for research. The Committee welcome the steps taken 
by C.S.LR. in organising inter-laboratory conference. They would 
further suggest that steps should be tak-en by C.S.I.Rw to appoint 
conveners for each major item of research work which is being done 
in more than one laboratory so as to bring about close coordination. 
The Committed would also suggest that the N.P.L. may drop some 
of the subjects for which separate laboratories and institutions have 
been set ^p. 

C. Coordination ivith Universities 

130. Asked to indicate the nature of collaboration existiiig bet- 
ween the National Physical Laboratory and Universities, the Com- 
mittee have been informed as follows: — 

"Coordination between the National Physical Laboratory and 
other Universities and technical institutions already exists 
and the facilities available in the Laboratory are made 
available to research workers from other institutions. This 
is particularly true of the Delhi University and the facili- 
ties in the Workshop and Glass Blowing Section of the 
Laboratory are made available to them. Some of the 
senior members of the National Physical Laboratory give 
lectures at the Delhi University, Indian Institute of Tech- 
nology, Delhi, and other Universities on subjects of their 
specialisation.*' 

Guest Workers 

I 

131. It is noted that the National Physical Laboratory has been 
recognised by the following Universities for post-graduates study 
and research; — 

(i) Agra University 

(ii) Andhra University 

(iii) Banaras Hindu University 

(iv) Bombay University 

(v) Delhi University 

(vi) Kerala University 
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(vii) M.S. University of Baroda. 
(viii) Punjab University 

' The number of students of the various Universities, who workec 

fi at the National Physical Laboratory as guest workers during the 

years 1962 to 1965 and took advantage of the facilities available at tb 
Laboratory is given in the Appendix XL It has been stated durini 
evidence that no request from University workers to avail of tb 
facilities at National Physical Laboratory has been turned down. 

Special Courses 

132. National Physical Laboratory organises occasionally specia 
(/^ courses on specialised subjects where technicians and members fron 

it! th® universities also attend. National Physical Laboratory has s« 

^ far organised a course on electronic microscopy, high vacuum tech« 

^ nology, semi-conductors and microwaves in collaboration with th( 

Ki UNESCO. 

t^* National Physical Laboratory has also given a course of instruc* 

tions to about 250 Assistant Controllers of Weights and Measures ci 

^ all the States in the implementation of the Weights and Measures 

O Act. 

^ Steps taken bi/ CSIR 

O 

V 133. As regards the efforts made by CSIR in forging collaboration 

i— between the laboratories and the universities, the CSIR has informed 

M the Committee as follows: — 

"Steps have been taken to assess the extent of collaboration 

with the imiversities. The first was to collect data on the 

^ already existing collaboration between the laboratories/ 

Lj Research Institutes and the universities under 16 heads. 

1^ This will form the basis for stepping up the extent of 

collaboration. Secondly, information has been procured 
from leading professors and scientists of various universi- 
ties and institutes of higher learning with a view to conso- 
lidating data on the research projects. These include 
information on: — 

1. Titles of research projects imder them, 

2. Short descriptions of these, and 

3. Whether these schemes are financed by the University, 
U.G.C, C.SJ.R,, or by any other agencies. 
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The data will be of great help from the point of view of utilisation 
cf national research potential." 

The Committee appreciate that a number of guest workers fr<Mtn 
rarious universities took advantage of the facilities at N.P.L. They 
suggest that guest workers from other universities, particularly those 
having Advanced Centres in Physics, should also be encouraged to 
of the facilities at N.P.L. 



CHAPTER XI 

GENERAL MATTERS 

Executive Council of the NPL 

134. Rule 71 of the Rules and Regulations of the Council of Scien 
tific and Industrial Research states that "for each National Labora 
tory, at the time considered appropriate by the Governing Body, 
y^ there shall be appointed an ^Executive Council responsible for the 

^ control and general direction of the laboratory within the framewor 

^ of rules and regulations and directives issued from time to time b 

^ the Governing Body". 

rj ■ 

^ The functions of the Executive Council are as follows: — 






ft: 






(i) To consider the scientific programme as recommended b]^ 

r:;; the Scientific Advisory Committee and to appropriate 

^ funds within the block grant (which may be allotted to 

S . the National Laboratory by the Governing Body). 

U. . . 

O (ii) To frame the annual budget of the National Laborator^^ 

on the basis of the views of the Scientific Advisory Com^ 
mittee with the block grant and to regulate the expendi- 
ture. 



(iii) To consider proposals for projects recommended by the 

Scientific Advisory Committee and | or the Board of Scien-j 

tific and Industrial Research which require additional 

;^ expenditure beyond the block grant to make recommenda-^ 

Cl tions to the Governing Body regarding the same. 

• • 

(iv) To determine the strength of staff; and take decisions on 

creation, suspension and abolition of posts provided that 

in the case of Junior Scientific Officers and above this 

should be subject to the approval of the Governing Body. 

(v) To appoint scientific and such other staff as provided by 
regulations framed by the Governing body of the Council 
of Scientific & Industrial Research, other than those of 
Junior Scientific Officers and above who shall be appointed 
by the Governing Body of the Society; 
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(vi) To consider extension of service of staff (except the staff 
appointed by the Governing Body) as referred to in (v) 
including extension beyond the age of superannuation in 
accordance with rules; and 

(vii) To impose penalties on members of the staff in accordance 
with the rules, provided that no officer of the rank of 
Jimior Scientific Officer and above is dismissed or discharg- 
ed except with the previous approval of the President. 

Meeting of Executive Council 

135. Bye Law 39 of the Rules and Regulations of the Council of 
Scientific and Industrial Research states that 

"Meeting of the Executive Council shall be convened not less 
than twice a year in the National Laboratory or such other 
place as the Chairman may decide.'* 

A special meeting can be convened under Bye-law 40 if not less 
than half the number of members of the Executive Council make a 
request to that effect. 

Present Composition of Executive Council 

136. The Executive Council of the National Physical Laboratory 
consists of the following members at present: — 

Chairman 

1. Dr. A. Ramkswami Mudaliar, Indian Steamship House, 
Calcutta. 

Mem^hers 

2. Dr. S. Chandrashekhar, Professor of Physics, University of 

Mysore, Mysore. 

3. Dr. A. K. Saha, Saha Institute of Nuclear Physics, Calcutta. 

4. Dr. Lai C. Verman, Director, Indian Standards Institution, 
New Delhi. 

5. Shri J. C. Kapoof, President & Chief Executive Officer, Air- 
Conditioning Corporation Ltd., Calcutta, 

6. Shri B. V. Baliga, Managing Director, Bharat Electronics Ltd., 
Bangalore. 

^. Dr. J. N. Nanda, Director, Defence Research Laboratory 
(Materials), Kanpur. 
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8. Shri G. R. S. Rao, Chairman, Radio Manufacturers* Associa- 
tion of India, Calcutta. 

9. Dr. D. S. Kothari, Chairman, University Grants Conunission, 
New Delhi. 

10. Prof. R. C. Mazumdar, Head of the Dept. of Physics, Univer- 
sity of Delhi, Delhi. 

11. Dr. Vikram A. Sarabhai, Physical Research Laboratory, 
Ahmedabad. 

12. Director-General, Scientific and Industrial Research, New 
Delhi, 

13. Financial Adviser to CSIR, New Delhi. 

14. Director, National Physical Laboratory, New Delhi. 

The Committee learn that since its inception in 1950 the Execu- 
tive Coimcil of the National Physical Laboratory has held only 14 
meetings. The particulars of the meetings held by the Executive 
Council since 1961 are given below: — 

Meetings — 

(1) 7th August, 1961. 

(2) 15th September, 1962. 

(3) 26th February, 1963. 

(4) 29th April, 1963. 

(5) 7th April, 1964. 

(6) 1st October, 1964. 

(7) 9th September, 1965. 

It will be seen that while rules provide for at least half yearly 
meetings. of the Executive Council of the National Physical Labora- 
tory, in actual practice it has held 14 meetings only during the 16 
years of the. existance of the Laboratory. The Committee note that 
except in years 1963 and 1964, the Executive Council has not held the 
minimum two meetings in any year so far. 

137. A scientist has observed as follows regarding the working of 
ihe Executive Coimcil of the National Physical Laboratory: — 

"The Executive Council meets once or twice a year where the 
various, scientists and the people working in different divi- 
sions of the National Physical Laboratory make available 
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the information concerning the projects they .are working 
on. These projects have no relationship with the pattern 
of our national development. The Director recommends 
such projects to the Executive CoUncil which examines it 
in terms of the comment of the Director of the Laboratory. 
Once this is done, the Executive Coimcil does not see what 
is going on in the Laboratory. After some time a report 
comes to the Executive Council that this Project has been 
worked out for a little while. This is the net result. Whe- 
ther it has been successful or not, it has not come to the 
notice of the Executive Council". 

During the course of the examination of the estimates of the 
National Physical Laboratory, the Committee have also noticed that 
in several cases the decision of the Executive Council have not been 
carried out by the National Physical Laboratory. 

The Committee regret to note that the meetings of the Executive 
Council^ which is the main body responsible to direct the research 
progrcunmes of the National Physical Laboratory, have not been held 
at least twice a year as provided for in the Rules, and on an average, 
the Ehcecutive Council has not met even once a year. Fourteen 
meetings in a period of 16 years can hardly provide the necessary, 
guidance and supervision over the working of the Laboratory which 
is expected from such a body. Moreover the duration of the meet- 
ings of the Executive Council which is usually a day at a time, can 
hardly allow sufficient time to the Members to probe into the mat^ 
ters placed before them. The Committee consider that the 
past performance of the National Physical Laboratory may in 
part be attributable to the inadequate number of times the Executive 
Council has met. The Committee consider that the Executive 
Council should function energetically and effectively so as to give a 
clear lead in the formulation of the research programmes of the 
National Physical Laboratory and to watch zealously the progress 
made in research projects in implementation of its decisions. The 
Committee urge that the Executive Coiuicil should meet not less than 
^ice a year^ but it would be preferable if it meets once a quarter, 
so* as to deliberate promptly and critically over problems and give 
guidance. 

Scientific Advisory Committee of National Physical Laboratory. . 

138. Rules 75 and 76 of the 'Rules and Regulations of C.S.I.R/ 
state that:— 

"The Executive Coimcil of a National Laboratory shall be 
assisted by a Scientific Advisory Committee, appointed by 
a Governing Body. 
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The Scientific Advisory Committee of a National Laboratory 
shall consist of scientists actually, engaged in the particu- 
lar subject, leading industrialists interested in the subject 
and representatives of the concerned Ministry or Minis- 
tries of the Government of India. The Director of the Labo- 
ratory shall be ex-officio chairman of the Scientific Advi- 
sory Committee." 

The function of the Scientific Advisory Committee as laid down 
in the rule 77, are as follows: — 

(i) To consider the budget of the National Laboratory and 
give its views; 

^2 (ii) To consider and recommend the programme of research for 

g the Laboratory; 

Cc (iii) To review the progress of research; 

to 

2j (iv) To consider the annual report; 

S! (v) To make recommendations relevant to the implementation 

\^ of research projects; financial and otherwise; 

(vi) To advise on matters of policy relating to patents and pub- 
lication, excepting scientific commimications to learned 
*^ . periodicals, urgent publications may be imdertaken at the 

it discretion of the Director in consultation with the Direc- 

tor-General; 



O 



o 



w 



E 
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(vii) To advise on pilot plant investigation; 



P^ (viii) To maintain liaison with universities. Government De- 

i> partments and industry; and 

^ (ix) To advise on processes considered fit for release to indus- 

j^ try and to the National Research Development Corpora- 

tion. 



The Director General, Scientific and Industrial Research has stat- 
ed during evidence that "the Scientific Advisory Committee did not 
exist at the National Physical Laboratory till March, 1963. Since 
then the Executive Council has nominated a Scientific sub-Commit- 
tee of the Executive Council to perform the functions of the Scientific 
Advisory Committee". 

The Committee note that while under the Rules, the Scientific 
Advisory Committee has to be appointed by the Governing Body of 
the C.S.I.R., whereas the Scientific Sub-Committee is appointed by 
the Executive Council of the National Physical Laboratory. Further 
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the Rules provide that the Scientific Advisory Committee should 
consist of scientists, leading Industrialists and representatives of 
Grovemment departments, but the Scientific Sub-Committee of the 
National Physical Laboratory consists of the members of the Exe- 
cutive Council only. 

Asked whether the absence of Scientific Advisory Committee has 
adversely affected the work of the National Physical Laboratory, 
the Director General has stated as follows: — 

"It is very difficult for me to express an opinion. I have been 
a Director of one laboratory and, I think, they are doing 
a very good job with a very powerful and critical Scienti- 
fic Advisory Committee. I got on very well there, so 
learning from that, I wiU reply to you that National Phy- 
sical Laboratory would have worked better with a scien- 
tific Advisory Committee." 

The Committee are concerned to note that the Scientific Advisory 
Conmiittee for the National Physical LaboratiMry has not been ap^ 
pointed so far although it has been specifically provided for in the 
Rules. It is surprising that neither any amendment to the Rules has 
been made by the C.S.I.R. nor has any exemption been sought from 
the provisiims thereof. Apart from the question of compliance with 
the ntles^ which is a statutory obligation, the Committee do not 
agree that the Scientific Sub-Committee which has been appointed 
by the Executive Council since 1963> can be a proper substitute for 
the Scientific Advisory Committee which is to be composed of scien- 
tists actually engaged in the particular subject, leading industrialists 
and representatives of the concerned Ministries of the Government 
of India. The Committee regret to observe that the C.S.I.R. has not 
been able to ensure that the provisions made in the Rules and Regu- 
lations are being observed by the Laboratory in actual practice. 
The Committee recommend that immediate action be taken to ap- 
point Scientific Advisory Committee for the National Physical Labo- 
ratory as provided for in the Rules and also for other Laboratories 
where it has not been formed so far. 

Past of Director 

139. Prof. K. S. Krishnan, F.R.S. an eminent scientist, was the first 
Director of the National Physical Laboratory for the period from 
21st January, 1950 till his death on 14th June, 1961. 

After a lapse of 2 years Dr. P. K. Kichlu was appointed as the 
second Director of the National Physical Laboratory on October 29, 
1863. He resigned from the Directorship on 12th September, 1984 
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and relinquished the charge on the 3rd October, 1964. Dr. A. R. 
Verma has been appointed as the third Director of the National Phy- 
sical Laboratory with effect from the 26th May, 1965 and is conti- 
nuing in that office. 

Asked to explain the delay in the appointment of a Director after 
Dr. Krishnan's death, the Director General has stated as follows: — 

"In the beginning of 1962, a Deputy Director was selected but 
the Scientist did not accept the post. The second meet- 
ing of the selection committee was held in April, 1963 
when our scientists could not agree upon recommending 
any scientist for selection. Another meeting was held in 
October, 1963, when a Director was selected by the scien- 
tists as a matter of compromise. In about one year, he 
resigned. It took us about four months again to select 
a new director who took over in May, 1965." 

It is pertinent to note the recommendation of the Third Review- 
ing Committee of C.S.I.R. (1964) to the effect that "posts of directors 
should be filled as expeditiously as possible to ensure the proper 
functioning of the research organisations and temporary appoint- 
ments should be avoided as far as possible. Where, however, the 
Selection Committee feels unable to make a permanent appointment 
of a Director with complete confidence, it could make the appoint- 
ment on contract or for a probationary period. It is recommended 
that in either case this period should not exceed one or at the most 
two years before confirmation or termination." • 

It is well known that the success of an organisation depends to 
a large extent on the direction and guidance provided by its Head, 
who should be a man of sitanduig and proven administrative ability 
and possessing expert knowledge and experience of the subject mat- 
ter dealt with by the organization. This is all the more important 
in the case of research laboratories where senior scientists Work. 
The Director of such a laboratory should have the ability to inspire 
team work and set a high example by his own dedication to research 
work. The Committee consider it extremely unfortunate that the 
N.P.L. remained without an e£Eective Director for a period of about 
4 years i.e. from 1961 to 1965. This led to uncertainties about its 
future programmes and policies which affected the general morale 
of the scientists working in the N.P.L. The Committee hope that 
Grovemment/C.SJ.R. would benefit from the sad experience ot 
National Physical Laboratory which has affected its rcfputation to a 
considerable extent. The Committee fully endorse the recommenda- 
tion of the Reviewing Committee that the Directors of national labo- 
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ratories be appointed as expeditiously as possible to ensure the pro- 
per functioning of the research organisations and interim and ad hoc 
arrangements extending over long periods should be avoided* 



Administrative Class IV Staff 



I 



140. The existing strength of staff of National Physical Laboratory 
category-wise is given below: — 



Permanent Temporary Total 



Scientific 


129 


73 


202 


Technical 


249 


114 


363 


Non-technical .... 


130 


10 


104 


Class IV Technical 


99 


63 


112 


Class IV Non-technical 


91 


41 


132 


Total 


698 , 


251 


949 



It will be observed from the above table that for every 100 
scientists in the National Physical Laboratory, there are 237 technical 
staff and 136 administrative and class IV staff. 

The corresponding ratio among these categories of staff in foreign 
countries is given below: 



Year Country Type of 

Research 



Proportion of staff per 100 scientist 

Scien- Engi- Tech- Admi- 
tists neers nical nistrative 

staff staff 



i960 USA 



1963 France 



1961 Japan 



Basic and Applied 
Research. 

Developmental work 

Production work 

Research and De- 
velopment work 



Research and De- 
velopment work 



100 

100 
100 
100 



35 

287 
276 



40 



75 



100 



266 
367 

120 50 

(workmen) 
190 
(trainees) 

150 
Auxiliary staff 
(technical and 
administrative) 



Universities 
Industry 



100 
100 



78 
216 



T - I I » . 



• ^ 



m • I xM.Mv^ 
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It is noted from "A Study ^ of Expenditure in National Physical 
Laboratory", published by the C.S.I.R. in 1964, that "among the 
developed laboratories, National Physical Laboratory has highest 
percentage (600 per cent) of auxiliary technical staff and lowest 
percentage (15*8 per cent) of scientific and technical staff directly 
engaged in research." 

At the meeting of the Executive Council of the National Physical 
Laboratory held in September, 1965, the Director General observed 
that "so far as the existing strength of the laboratory was concern- 
ed, there was a very great imbalance between the scientific staflf 
and non-scientific staff and that efforts should be made to remove 
this problem." 

« 
During evidence, the Director General informed the Committee 
that "no additional posts in these grades (administrative and Class 
IV) have been sanctioned and as far as possible vacancies are not 
filled, except in the production imit where we have transferred 
people from other places. We are conscious of the imbalance and 
we are trying to correct it." 

The Cammittee stress that National Physical Laboratory should 
make concerted efforts to remove the imbalance between the scienti- 
fie staff and non-scientific staff existing in the laiboratory and effect 
economy by reducing the administrative and Class TV staff to the 
barest minimum. The Committee would like C.S.I.R. and the Exe- 
cutive Council of National Physical Laboratory to take urgent 
action in the matter. The Committee would like C.S.LR. to lay down 
norms about the proportion of scientists, technical and non-technical 
staff for each laboratory so that the strength of staff is reg^ulated 
accordingly. 

Drift of Scientists 

141. It is noted that during the period from 1961 to 1965, 11 
scientists resigned from their posts in the National Physical Labo- 
ratory and 17 scientists left the National Physical Laboratory to 
join other institutions. Among the 28 scientists who left the Labo- 
ratory as many as 19 had been sent abroad earlier for training on 
deputation from the National Physical Laboratory. It has been 
stated by the National Physical Laboratory m a written reply that 
"their leaving has upset the work of the laboratory to a consider- 
able extent," 
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The Committee further note that in one Division of Applied 
Mechanics alone, the following projects were kept in abeyance 
because a senior scientist for whom these projects were intended 
has left the laboratory a year and a half ago: 

AM/6 Magnetic and Penetrant methods of non-destructive 
testing of materials. 

AM/6 (i) Hardness of very hard materials, precision stones 
diamonds, carbides and other hard alloys. 

(ii) Elastic constants by Hardness measurements. 

(iii) Nomo-grams of Hardness values e.g. vikers-Rookwel- 
land Brinell. 

AM/ 7 Maintenance of standard of Force, calibration and 
verification of Elastic devices, providing rings, load 
cells and material testing machines. 

Asked whether these projects would be continued, the Director 
General has stated that "We are trying to recruit staff and revive 
them., they are important projects." 

When asked if the projects were intended for a particular 
scientist, was it not proper to go in for contract appointment, the 
Director General remarked, "I quite agree. My experience has been 
that if a proper scientific atmosphere is created in the laboratories, 
that will prevent him from going away." 

The Committee regret that a large number of scientists, have 
left the National Physical Laboratory during the last four years, 
thereby adversely affecting the progress of research work in the 
laboratory. The Committee feel that this may partly be due to 
lack of proper scientific atmosphere in the laboratory. The Com- 
mittee would urge that National Physical Laboratory should imme- 
diately take remedial measures to retain the scientists engaged In 
specific projects so that the important research projects which were 
being carried out by these scientists, may continue without inter- 
niption. 

Research Fellows 

142. Tlje idea behind the scheme of allotting research fellow- 
ships is to attract bright young men with good academic or research 
background who are fit for a research career and give them oppor- 
tunity for research before they drift into some other less suitable 
Tocation, 
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The following statement gives the number of research fellow- 
ships allocated each year by the National Physical Laboratory 
during the years 1960—1965: 



Senior Junior 
Research Research 
Fellows Fellows 



As on 1-3-60 
Allotted . 



Left 



As on 1-3-61 
Allotted . 



Left 

As on 1-3-62 
Allotted . 



Left 

As on 1-3-63 
Allotted 



Left 

As on 1-3-64 
Allotted . 



Left 
As on 1-3-65 



6 
I 



7 
3 



4 
10 



14 
6 



8 
6 



14 



14 
14 



28 
15 



13 
5 



18 
6 



12 



3 
9 



12 
8 



4 
13 



17 



17 
8 



25 
10 



15 
12 



27 
19 



8 
12 



20 
3 



17 



The National Physical Laboratory have informed the Committee 
that 39 Research fellows left the laboratory without completion of 
research work allotted to them during the last four yiearp. 



The Committee are unhappy to note that a large number of re- 
search fellows left the National Physical Laboratory without com- 
pletinjT their assigned work. The Committee would like the C.SJ.R 
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U investigBte the causes for this phenomenon fai this and other 
kboratories and take suitable remedial measures. 

« 

It appears that all was not well in the N.PX. with the result that 
f ttite a large nun^ber of scientists and reisearch fellows have left the 
Laboratory. They hope that the CS.I.R. will make a proper study 
iato the causes c^ so many desertions. 

Publicity 

143. The National Physical Laboratory has not been publishing, 
any annuial report of its own in spite of a directive by the C.S.I.R. 
Its research activities are v«y briefly described in the Annual Re- 
ports of C.S.I.R. The National Physical Laboratory has also not 
brought out any publicity material about its activities except two 
brochures — one in 1954 and another in 1965. The Committee have 
been informed that since January, 1966 National Physical Laboratory 
has made a beginning in publicising its important activities by pub- 
lishing a quarterly technical bulletin. 

The Committee note that in 1963, Prof. Blackett had reconnnehd- 
ed that the facilities available and the activities of the National 
Physical Laboratory should be vigorously publicised. In 1964, the 

' Third Reviewing Committee of C.S.I.R. had observed "We feel that 
publicity is badly lacking about the useful activities of National 

^ Physical Laboratory and its achievements and services by way of 
testing and s,tandardisation facilities. Steps to remedy this should be 
taken.'' 

The Committee note that while many C.S.I.R. laboratories are 
bringing out annual reports and technical bulletins to inform the 
•cientists, industrialists and the public of their activities and the 
facilities they can extend, National Physical Laboratory has not done 
fliis till very recently in spite of the directive of the C.S.I.R. The 
Gommittee, however, note that the National Physical Laboratory has 
begun to publish a quart^ly Technical Bulletin since January, 1966. 
' The Committee strongly recommend that National Physical Labora- 

- tory should regularly and in time, bring out its Annual Report and 

- circulate it amongst industry and othier laboratory/ institutions and 
universities who are interested in the subject. 

• They commend the new practice of observing an. 'Open Day', as 
done in January, 1965 to acquaint the public aiid industry with the 
work done at National Physical Laboratory. 
€• (aii) L&-10. 
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CHAPTER Xn 

CONCLUSIONS • 

• • 

144. In the realm of Physics, India's, contributioii has been in 
some ways of the highest standard. The discoveries like Sir J. C. 
Bose's work on 'Hetrtzian Waves' and 'Coherers'; Raman EfEect; 
Bamanujam-Hardy Formula; Saha Ionization Theory; the concept of 
Bosons, Bose Einestein Statistics eta could be the «ivy of many 
'CkiKuntries. 

To pure scientists, physics may .be an expression of the Vtiw^ffn 
spirit in which man's imagination often leading to mataphysics, the 
logic of his thinking and his skill with the materiab at his coin- 
mand is constantly challenged in seeking new knowledge of his phy- 
sical surroundings. To society and the country^ physics can make 
possible ever higher standards of living. It is the g^ieral belief that 
physics is the seed from which new industries grow or, when wed- 
ded to technological skill and inventiveness becomes a source of 
vtrealth and power. 

149. The idea of establishing the National Phjrsical Laboratory 
in 19S0 as the first in the chain of C.S.I.R. laboratories was mainly 
to inromote the application of research for nationid development. The 
Second Reviewing Conunittee of C.SI.B. observed: 'There are few, 
if any, institutions of this character m the World which are so desiga- 
to «d that the work is housed as conveniently. Most similar instita- 

^ tions consist of widely scattered buildings, which are consequently 

^ • less easily directed." 

<: . 

^ 146. The performance of the National Physical Laboratory during 

^ its existence of 16 years cannot be considered very encenragiagt 

^ notwithstandii^ its commendable w(»k «n the manufacture of cinema 

arc carbons, various electrtNaiic components sudi as Ferrites and 
Piezo-Electric ceramics and, recently, defence items, etc. using indi- 
genous materials. The main factors respcmsiMe f«r not achieving the 
restilts expected of the NPL were the greater eoftphasis an basic re- 
seaarch in the earlier part of its existence fliat is, till 1961, aoad tiiere- 
after administrative uncartainties fai poticies on : account of tiie pest 
of Director remaining vacant for over two years and then appoint- 
ing a Director who continued in the post for about one year-t oalj 

and then resigned. ... 

'-■■ •■,•''■ ' ' 
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147. The National Physical Laboratory has now a new Director 
and a shift has been effected to applied research programme oriented 
towards industry, def^ice, import substitution etc. The Laboratory 
now enters into the Fourth Plan period along with the rest of the 
«oimtry. The Committee expect that the National Physical Labora- 
tory MTould be able to fulfil satisfactorily the research programme 
<^ivisaged for it during the Fourth Flan period. Hie Committee hli^e 
that the NPL will be able to turn a new leaf in the near future, 
achieve concrete and quick results for the benefit of the industrial 
and economic development of the country and above all build up an 
espirit de corps and win for itself laurels of achievement in applied 
research. 



New Delhi— 1; 

Apnl 18, 1966. 

Chmtra 28, 1888 (Saka). 



ARUN CHANDRA GUHA, 

Chairman, 

Estimates Committee. 
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APPENDS I 

{Vide Para 6) 

A* Statement shomrtg gist of recommendations made l>y the first Ccr^erencr 
of Scientists and Educationists held on the li-igth July, 1958^0 ccnsidew 
the implementation of the Scientific Policy Resolution, 



Gist of Recommendation 



Action taken 

a 



I. Recruitment and Retention of 
Teachers of Science & Research 
Workers at Various levels, 

(i) Salaries and conditions of service 
of teachers in various scientific 
professions as well as in humani- 
ties and social sciences and re- 
search workers should be rationa- 
lised and improved in relation to 
the Administrative services to 
attract the best men in various 
scientific professions and teaching. 



(ii) A number of National Professors 
in different faculties should be 
instituted on all-India basis 
whose salaries should be com- 
parable with the highest ad- 
ministrative posts to ensure 
tliat the ablest men continue in 
the teaching profession. 



The recommendation has been im- 
plemented in the universities^ 
technical institutes, scientific dec- 
partments and private scientific 
organisations. 

To give incentive to scientific wcikeis^ 
a scheme of **Merit Promotions 
and Advance Increments" has been 
introduced in a number of scientific 
departments and outstanding 
workers in these departments 
have been given merit promotion/ 
advance increments. The exten- 
sion of this scheme to oxhtc 
scientific departments is under 
consideration. 

National Professorships have been in- 
stituted and there are at present 8 Na-^ 
tional Research Professors namely, 

1. Professor C.V. Raman— Physics. 

2. Professor S.N. Bose-^Physics. 

3. Dr. R.B. Pal — ^Jurisprudence. 

4. Dr. P. B. Kane— Indology. 

5. Dr. D.N. Wadia —Geology . 

6. Dr. V.R. Khanolkar— Medicine. 

7. S. K. Chatterjie — ^Humanities. 

8. Dr. S.R. Ranganathan — Librarv 

Science. 
National Professors are paid Rs. 2,500/- 
p.m. 
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a. Talent Search. 

Search for scientific talent should 
start at the Higher Secondary 
School level. The scholars 
selected should be placed in 
appropriate institutions, 15 to 
20% of the students should be 
given scholarships to cover their 
l^itimate expenses. 



The National Council of Bducational 
Research and Training, in col- 
laboration With the State/ territory 
Directorates of Education, has 
implemented a programme of 
Science Talents Seardi for students 
reading in the final year of the 
Higher Secondary/Multipurpose, 
P.U.C., first year of Inter- 
mediate and Indian School Cer-^ 
tificate schools/colleges of the 
country. 



3. 



of Opportunities 



Adequate facilities should be given 
to research workers by way of 
financial assistance, supply of 
apparatusL and equipment and 
library and clerical facilities. 
They should, be given freedom to 
choose their subjects and to 
publish the results of the research. 



Considerable headway has beea 
made both in the universities 
through the University Grants 
Commission and in die labora- 
tories imderthe Council of Scienti- 
fic and Industrial Research in 
providing laboratory and library 
facilities to research workers. 
Research workers have also been 
given the freedom to publish 
results of the research in scientific 
journals of repute both in India 
and abroad. 

University Grants Commission have 
considerably increased the amounts 
of grants-in-aid to the Universities 
and Schools of research with a 
view to provide diem with 
all possible equipment, laboratory, 
library and building facilities for 
research work. Similarly amounts 
of grants-in-aid paid by the Ministry 
of Education direct to the various 
Scientific Societies and Institutes 
have been considerably increased 
for the same purpose. 



Regarding financial procedure, the 
main stumbling block is the scardtj 
of foreign exdiange for the pur- 
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chase of equipment, etc., from 
abroad. 
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4. Research Versus Immediate Em- 
• picymtnt, 

. , . 
(i) To encourage talented young 

' ' men to remain in research, a 
', greater number of research fellow- 
; ships of adequate vahie at the 

- Master's amd Doctor's levels 
/ should Be instituted. 

(ii) A madiinery should be set up 
to ensure tiiat these trained men 
are subsequently absorbed in 
suitable employment. 

5. Prcfper Coordination and full utili- 
[ zation of available talents and 
'\ resources, 

(a) Thpi:e should be a closer colla- 
' boration and exchange of scientific 
, and technical personnel for 
' limited periods between teaching 
and research institutions and 
Government and Quasi-Govem- 
ment organisations engaged in 
similar work. 



(i) A large number of sdiolarships 
and fellowships have been insti- 
tuted. 



(ii) This has been dealt with under 
recommendation No. 5. 



There are practical difficulties of 
exchange for limited periods. The 
difficulties arise mainly on ac- 
count of shortage of scientific and 
technical staff' and also on 
accoimt of the fact that the technical 
personnel do not necessarily have 
aan ptitude for teaching and 
research work.The University Grant 
Commission are however, exploring 
the possibilities of closer collabo- 
ration and exchange of scientific 
and technical personnel between 
Universities and non-universities, 
institutions. 



Xb) Industries and Government 
departments should beencoura- 

; gcd to draw upon the technical 
and. sci^itific talents available 
with the teaching and research 
organizations, for employment las 
consultants, without taking 
them away from their parent or- 
ganisations. 



Some departments are utilizing the 
scientific and technical talents 
available with the teadiing and 
research Institutions and it is 
a normal practice of the Govern- 
ment to associate such personnel 
from the research and teaching, 
organisations in the advisory 
committees dealing with scientific 
departments and Sdendfic 

matters. 
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(c) A pool of scientists and technolo- 
gists should be created by recruiting 
outstanding young men available iii the 
country and by recalling young Indian 
Scientists and Technologists working 
abroad. Until such time as they are 
found suitable employment^ they should 
be given fellowships, and employed on 
research in Universities, National La- 
boratories and Institutions of Higher 
Learning and Industry* 



(i) Suitable machinery should be 
evolved to enable young research wor- 
kers to be transferred from one place to 
another in order to ensure that the avail- 
able talent is utilised to the best advan- 
tage of the country . 



As r^ards utilization of the tech- 
nical and scientific talents by the 
Industries, the recommendation 
was brought to the notice of the 
Industry through the Federation 
of the Indian Chambers of Com- 
merce and Industry and the 
All India Manufacturers' Orgtoi- 
sation. 

Such a Pool has been created in 
the Council of Scientific and 
Industrial Research. Every at- 
tempt is made to^provide the.r 
persons taken into the Pool with 
suitable assignments. ' To faci^ 
litate absorptioQ. of the Scientists > 
in the Pool as well as of the 
scientists working and studying . 
abroad, approved scientific insti- v 
tutions have been authorised tO; i 
create supernumerary posts to ^ 
which temporary appointments > 
can be made quickly. 

< » > 

T^ransfer of available scientific per- r 
sonnel from one place to another 7 
is done as far as possible in the > 
scientific departments of the Go- 
vernment of India. But spegia- : 
lization being the essence of 
research there is a limit to which 
such transfers can be made. 



6. Encouraging the study of science. 



Measures should be taken to encour- 
age the study of science by arranging 
popular lectures, setting up of tnuseums 
and libraries, organising science clubs 
and exhibitions and publishing popular 
science books in Indian languages. 



f V-' , 



In the rural areas> 50 Vijnan Mandirs 
have been set up to popu- 
larise science aniongst the rural 
people and these Vijnan Mandirs 
are provided with projectors, 
slides and other simple scientific . 
apparatus and equipment to de- 
rmonstrate to the village people 
the benefits of scientific methods 
in their day to day life. Vijnan 
Mandjrs are. also provided Avitb 
libraries and mi^aeums.^ . ^ 
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7. Text Books. 

The conference noted with regirt 
that Text Books used in certain insti- 
tutions were not satisfactory and con- 
tained incorrect iiiformation. The im- 
portance of correct Text Books cannot 
be over-emphasised ; and the conference 
feconunended that the greatest care 
should be taken to prescribe Text 
Books containing correct information, 
and that as far as possible, the selected 
Text Books should use international 
terminology to avoid duplication of 
effort. 

8. Instruments, 

The'conference noted that Govern- 
ment had already appointed a Com- 
mittee to go into the question of the 
manufacture of scientific instruments 
and equipment. The conference re- 
ix>nmiended that the attention of this 
Conunittee be drawn to the need to ma- 
nufacture in India the scientific ap- 
paratus required by the schools and 
colleges. 

9. Documentation Centre 

A Central Institute for Scientific and 
Technical Information should be set 
i»p to serve as a Clearing House for in- 
formation from all sources, national 
and international. 



Science Clubs ' are also arranged 
through these Vijnan Mandirs 
and prizes are awarded to the 
best exhibitors and writers of 
scientific essays. The Vijnan 
Mandirs are functioning under 
the administrative control of 
State Governments. 

In the urban area, lectures, ex- 
. hibitions and seminars are ar- 
ranged periodically by diffe- 
rent scientific societies for the 
scientific education of the people* 



The Ministry of Education wrote 
to the State Governments and 
Union Administrations to bring 
this recommendation to the notice 
of their Text Book Committees 
for guidance and implementation. 



A Central Scientific Instruments 
Organization has been set up 
under the C.S.I.R. to advise 
the Industry in the manufacture 
of Scientific instrimients and 
apparatus for use in schools, 
colleges as well as in Laboratories 
and other scientific insti- 
tutions. 



The Indian National Scientific Do- 
cumentation Centre functions as a 
Clearing House for all scientific 
information. 






B. Statement showing gist of recommendations made by the Conference of 
Scientists and Educationists held on the 4 — $th August 1963 to reoiem 
the implementation of the Scientific Policy Resolution and action taken 
thereon. 



Gist of recommendation 
I 



Action taken 

2 



The Conference welcomed the mea- Noted. 
vim which had been taken so far (at* 
tention is invited in this connection to 
the statement at Appendix I-A) for 
implemeitting the Scientific Policy 
Rcsohition had expressed its appre- 
ciation of Government's interest in the 
promotion of Scientific Research. 

The Conference was however of the 
view that additional measures were ne- 
cessary if the objectives laid by the Re- 
solution were to be realised in the near 
future and therefore recommended as 
follows : — 



(i) Total allocation of resources for 
scientific research must be increased 
both in terms of manpower and fi-* 
nances. In terms of manpower there 
are at present approximately 15000 
persons engaged in scientific research. 
The aim should be to double this num- 
ber within the next 5 years. This will 
require provision of additional funds 
and the conference is of the view that 
roughly 1% of the total national income 
should be ear-marked for scientific re- 
search. 



The recommendation was forwarded 
to the Planning Commission to 
be brought to the notice of the 
Working Groups for Scientific 
Research in order to give due 
consideration to it and keep the 
principle in view in formulating 
proposals for the fourth plan 
and for prospective planning for 
the subsequent ten years. The 
recommendation was also brought 
to the notice of the Ministries 
etc. concerned with scientific 
research. 



(2) While increase in allocation of The recommendation was brought 



resources IS imperative measures must 
be taken to ensure that these are utilised 
in the most economic manner. There 
should be appraisal of the work already 
done and future programmes should 
^so be on the basis of definite projects 
^mdertaken within the frame work of 
national progranmie. 



to the notice of the Ministries 
etc. concerned with sdentiflc * 
research and the Plaxming Com- 
mission. 
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' (3) lA oreEer to ensure the most effec- 
tive use of available material and 
human resources, it is necessary to set 
up an Advisory body consisting of re- 
presentati\Bes' of the m^jor Government 
agencies, the universities and non-offi- 
cial scientific organisations and inde- 
pendent scientists of eminence to survey 
the entire field, determine piriorities 
and programmes and advise Govern- 
ment on allocation of funds and pro- 
jects to different bodies* 

(4) This Conference is of the view 
that greater attention should be paid to 
the needs and requirements of univer- 
sities and non-official agencies in order 
to achieve a proper and balanced deve- 
lopment in the present and ensure an 
adequate supply of scientists in the 
future. 

(5) The Conference recommends to 
Government to allocate to Ministry of 
S iR. & C. A. an annual amount of 
Rupees five crores in foreign Exchange 
to be utihsed for import of scientific 
equipment ^d material needed for 
purposes of research. The Ministry 
niay keep about 10% out of this 
amount as a reserve to be distributed at 
its discretion and allot out of the re- 
mainder testified quotas to each imi - 
vcrsity, national laboratory and other 
recognised centre so that Heads of such^ 
Institutions cain secure the necessary 
equipment or materia! without Undue 
delay. 



, (6) The Conference requests Gov- 
ernment to simplify thestructure of 
sOicntific services and ensured greater 
mobility and internal democracy in 
order to achieve optimum conditions 
for creative work. Conditions of rec- 
ruitment should be Bberalised so as to 
give adequate recognition to actual 
achievement as established througk 
published papers or completion of pro- 



An advisory committee was set ui>- 
with composition and functions 
shown in the enclosed Resolu- 
tion No. 42C9)/63"S.R. Ill date<t 
the 22nd October 1963 but later 
in March i9§4 it was dissolved as 
it was considered that ttere was 
no need to have the committee. 



The recommendation was brought 
to the notice of the Ministries: 
etc. concerned with scientific 
research and the Planning Com- 
mission. 



The recommendation was brought 
to the notice of the Ministry 
of Finance (Department of Eco- 
nomic Affairs ). It was stated by 
that Department that the foreign 
exchange reserves of the country 
are very low and while attempts 
are made by them to meet essen- 
tial requirements of various Mini- 
stries to the extent possible, it is 
not feasible for these to be ftilly 
met within the limited foreign 
exchange resources. The re-^ 
commendation was however no-^ 
ted by the Ministry of Finance 
(Department of Economic Aff- 
airs). 

The recommendation was brought 
to the notice of the Ministries etc. 
concerned with scientific research. 
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jects in addition to the academic, quali- 
ications which at present form only 
basis of recruitment. ^ . 

■.<••-»'• .- •• 

•■•■'■ / 

(7) The Conference welcomes at- The- recommendation was broughir 
tempts at greater collaboration be- to the notice of the Ministries etc. 
tweea science and industry and ?ecom- 
m^nds that there should be greater ex-. , 
<:hange of personnel between labora- 
tories and industrial concerns. 



concerned 
researdi. 



with scientific. 



(8) The Conference recognises the 
need of foreign collaboration in cer- 
tain areas but is of the view that where - 
ever bidian processes are available this 
should be given the first preference. 
For this purpose greater effort should 
be- made for designing and fabricating 
•iq- own equipment and machinery 
and develop consultative industrial 
advisory services with proper emphasis 
of operational researdi and producti- 
vity. Where lack of necessary deve- 
lopment within the coimtry compels 
foreign collaboration and use of im- 
]»rt«i processes such collaboration 
should be utilised for developing an 
indigenous know how. 



The recommendation was brought 
to the notice of the Ministries: 
etc. concerned with scientific re- 
search. 



.•■\ 
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APPENDDUn 

(Vide Para 21) 

Classification of Research as Suggested by the Zuckerman C^m^ 

mittee (U.K., 1961). 

We have found it helpful to differentiate between five categories 
•of activity normally included under the portmanteau term, research 
^d development. These are pure basic research, objective basic 
research, applied (project) research, applied (operational) research, 
and development. Our definitions of these terms are set out in the 
following paragraphs. 

(i) Pure Basic ResearcK 

Pure basic research is research carried out solely in order to 
increase scientific knowledge: that is, knowledge of the nature of 
the material world. 

(ii) Objective Ba^c Research, 

Between "pure" and "applied" research there lies an interme- 
diate category of scientific work to which we have given the name 
"objective basic". This denotes basic research in fields <rf recog- 
nised potential technological importance. 

<iii) & (iv). Applied (Project or Operational) Research. 

Applied research has as its object the attaining of a practical 
:goal, which can be fairly precisely defined, such as a new process 
or piece of equipment. We believe that this tyi)e of work is best 
described as project research to distinguish it from applied research 
directed to improving the use of an existing process or piece of 
«[uipment. The latter may be called operational research. 

<(v) Development. 

Development bridges the gap between research and production. 
It may be defined as the work necessary to take, for example, a 
new process or piece of equipment to the production stage. It will 
often include the erection and operation of pilot plants or tfte 
construction of prototypes. 
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(Vide para 38) 

List of Reseiirch Problems referred to NPL by Industry and Gov- 

emment Departments during 1962 — 1965. 



Item referred tm 



Party 



Year 
3 



Oerelopment of methods of test- Defence Ministry 1 962 

ing and standardization of air DTD & P (Air) 
crew visors flying goggles for 
quality control during their 
mahu&cture in India. 

Advice on the design and develop- Defence Ministry* 1962 
ment of test methods for DTD&P 
'lens Burning' 



*(i 



.*• 



Devel(^»nent of method of mea- 
suring the angle of razor blade 
edges for quality control 
during manufacture. 

Advice on tests and the design of 
box camera lens. 



Advice on equipment for gem 
testing. 

Total energy radiation of floures- 
cent lamp. 

l>etermination of Efficacy factors 
of torchlight lamps. 

Designing the interior and out- 
door lifting systems of Rabin- 
draRangmanch. 

Development and fabrication of 
perspex polish tester. 



Sharpedges Ltd. Delhi 1962 



Ensign India(P) Ltd. 1962 
Calcutta Indian Op- 
tical Industries, 
Bombay. 

All India Handicrafts 1962 
Board. 



Univ. of Delhi. 



ISI 



1962 



1962 



Min.ofSRCA New 1962 
Delhi. 



Defence Ministry of 1963 
DTD&P(Air) 



^^^▼clopment of test method for Defence Ministry 1963 

particle size determination in 
aircntft turbine fuel. 

'icld test for railway signal glasses. Railways 1963 

Aberration of microscope objec- Himachal scientific andi963 
tives for quality control. optical works. 



Time taken for com- 
pletion 

4 



3 months. Now be- 
ing carried out as- 
routine work. 



3 months/ the work 
lead to the manufac- 
ture of this lens itt 
India, 

3 months the method 
developed being used 
byt efirm. 

One month/completed» 



Two months/comr 
pleted. 

Two months/compkii- 
ted. 

About 3 month8/Gom<» 
pleted. 

About one month/ 
Design submitted. . 

4 months/some initial' 
tests were carried 
out by party d'd not 
make any further use- 
of the instrumentg. 
developed due to 
other preoccupations. 

Two months, Now^ 
being carried out a» 
' a routine test. 

One year/ completed 
2 months/completed.. 
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ISO 



J .x^ 



Standardization of precision 
prisms. 



CS.I.O. 



1963 



4 

JSe tting up of suitable apparatus Several lighting indus- 1963 

to test large lamps, flouescent tries in the country 
. lamps. 



and ISI. 



Advice on testing of right-angle Defence Mialliry 1964 
and tetragonal prisons and de- 1964 ordnance Fac- 
velopment of test methods. tory Dehradun. 

Development of tests for white- Shri Ram Institute. 1964 
ness of wool samples in connec- 
tion with the problemof yellow- 
ing of the wool from Rajasthan 
sheep. 

l>evclopment of semi-reflecting Prince optical works. 1964 
prisms for optical instruments. 

Abberration in microscope objec- Andhra Sci. Co. 1964 

tives. 

Determination of quality of Photo- Photo Optical Co., 1964 
flash lamps. Calcutta. 

The work regarding Development Defence Ministry 1965 

of test method for optical DTD & P (Air) 
distortion in air ctew visors. 

Repair and commissioning of a Shri Gopal Gold and 1965 

.. vacttum evaporation UVIJ Silver 0?) Ltd., Lu- 

and training of personnel in its dhiana. 

use. 

Development of test method for Amma,(P) and Paisa 1965 
uxiway light fitting for aero- Fund Glass Works, 
dromes, 

I>5velopmsnt of tsst method for Nanavad Plastic Cop. 1965 
reflex reflectors for vehicles. Bombay. 

l>etermtnatton of effidicy factors ISI 1965 

of rough service lamps for use 
in signalling. 

Development of test method for Atul Industries Delhi. 1965 
measurement of density for 
welding glasses. 

I>evelopment of Indian designed Rajdootmotor cycles, 1965 
headlights for motor-cycles. nscorts. 



Development of test method for Railway Ministry 
hot strips for railway signal. 

S tandardization of red flourescent Delhi Univ. 
lamp for total energy. 



1965 
1965 



Noise Survey in Calcutu. 



(ii) . Public nuisance 
Committee of the 
Citizens Club, Cal- 
cutta. 



3 months/completedl. 

At least 6 months re- 
quired to set Hp. 
Lack of funds, space 
and additional staff 
hampering progress. 

4 months. Anew nae- 
thod developed. 

3 months. A large mun" 
ber of samples were 
tested also in 1965. 



One month/completed . 
2 months/completed. 

2 months/completed. 

Six months the work 
is 1 stilin progress. 

One . week/complctet)' 



3 moaths/oomplete4. 



3 months/complete^. 

T ^ 

I 

About 3 mohths/coBOC- 
pleted. 



About 3 mottth«/oa 
Guhand. 



Actual irork about 
3 months/work to be 
continuea as new de« 
signed fittings to be 
supplied. 

About 3 months^ thf 
work is in proj??ess; 

Six monthi, the iw^'oik 
is still in progress, r 

About one month. 
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XP.L. was asked to transform Ministry of Food. 
the existing instruments of . 
theirs, originally working on 
batteries for working on mains. 

Two problems have been taken Railways. 
by N.P. L. The work on them 
could be faster if we had more 
senior staff, but at any rate the 
work on them would be started 
at the earliest permissible 
opportunity. 

Hehnet testing. For testing hel- Defence. 
mets for Air Force and starting 
their indigenous manufacture. 
NPL was asked to set up facili- 
ties for testing them for shock 
absorption. 



This was doa-i. 



Facilities were setup 
and necessary test- 
ing done. . ^ 



About six problems on microw- 
waves have been referred, some 
relating to making indigenous 
components and some to de- 
signing instrumentation for 
Radar and some to testing of 
components and instruments. 

Pabrication of temperature con- 
trol unit and temperature mea- 
suring unit for Bhakra Dam. 

Fabrication of V— notch charpy 
test piece apparatus. 

Fabrication of low temperature 
unit for Steering Wheel test for 
Auto Steering Private Ltd., 
New Delhi. 

Helmet testing and supply of 
equipment to Kanpur Unit. 



Defence. 

Universities — ^Delhi. 
Roorkee Solid State 
Physics Laboratory. 



6 months. 



Kota Dam and CWPC 1961 

1962 



Started completed 
Period One year. 



DefencejDevelopment Mar., 1963 Started Dec.' 63 



and Production Unit 
West Bended. 

Auto Steering Pvt. 
Ltd., New Delhi. 



Defence 



Compteeed Period^ 
moaths. ^ 

January Started. 

1965 ^ •, 

December Completed 
1965 Period One Year. 

1962 & Helmet testing with 
1 965 the existing equip- 

ment. 
The equipment for 
Kanpur is being fa- 
bricated. 



Details for getting correct acous- Delhi University, 
tics in the auditoria and lecture Panjab University, 
rooms. Agricultural Uni- 

versity, Ludhiana, 
Rajasthan University, 
Agra University, 
Indian Instt. of 
Technology Madras, 
Christian Medical 
College Vellore, 
MaulanaAzad Medi- 
cal College, Delhi, 
Lady Hardinge Me- 
dical College, Delhi, 
Sainik School Kun- 
jpura (Karnal Distt.), 
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School of Plftnning 
and Architecture, 
Delhi. 

Research Design & 
Standards Org., Mi- ] 
nistry of Railway 
Northern Rly., N. E. 
Railway, Neyveli 
Lignite Corporation, 
Neyveli. 

C.P.W.D., P.W.D. 
U. P., P.W.D. Mad- 
ras. 

Guidance on the question of noise Army Base Workshop, 
suppression. Kirkee, Poona, Re- 

search Department 
Telephones, Delhi, 
Trunk Exchange, 
Indian Telephone 
Industries, Indian 
Express Building, 
Railway Board. 

Guidance on large sound distri- Chittaranjan Loco 
bution systems. Works, Diesel Loco 

Works, Banaras. 

Work has been done on measuring Bombay Traffic au- 
and analysing vehicle noise. thorities. 

Comprehensive survey of pre- I.S.I. 

( vailing noise in Delhi and 
Bombay has been done for 
forming a basis for recommend- 
ing a code ol practice for soimd 
insulation in residential and 
•ther non-industrial buildings. 



APPENDIX IV . 

(Vide para 41) 
Processes dweloped at National Physukl Laboratory , 

1. Silver Mica Capacitors.* t .. 

2. Ceramic Capacitors. 

3. Soft and hard ferrites. 

4. Porcelain rods. 

5. I. F. Cores. / ^ 
6.. Carbons Slabs and rods. '• 

7. Cinema Arc Carbons. 

t • 

8. Duplicating, printing and allied inks. 

9. Indelible ink. 

10. Anti Rust solution. 

11. Railways signal magnet. 

12. Magnetic fluid for crack detection. 

13. Cheap Hearing Aid. . i 

14. Improvements in or relating to shaft & bearing mechanism. 

15. Electrolytic engraving or etching on metals or alloys there^ 

of. 

16. Transistorised community receiver. 

« 

17. An improved syphen. 

18. Improvements in or relating to oxidising salt 

19. Manufacture of magnetic, oxide of iron, 

20. A tunable magnetron. 
; 21. Metal Detector. 

22. Traffic signals. 
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APPENDIX V 

{Vide para 56) 

Minutes of the meeting held on the 9th March, 1966, in the room of 
Shri L. C. Jain, Secretary , Department of Communications, re^ 
yarding manufacture of jyrofessional ferrites to m£et the require^- 
ments of Indian Telephone Industries Limited. 



Departm^ent of Communications 

(1) Shri L. C. Jain, Secretary. 

(2) Shri C. P. Vasudevan, Director, Telecom. Research Centre, 
P&T Board. 

" (3) Shri T. R. Mantan, Deputy Secretary. 

Indian Telephone Industries Limited 

(1) Shri Uma Shankar, Managing Director. 

Ministry of Finance 

(1) Shri S. D. Nargolwala, Joint Secretary. 

(2) Shri P. K. Nair, Asstt. Financial Officer. 

Ministry of Industry 

(1) iShri C. Balasubramaniam, Deputy Secretary. 

Council of Scientific and Industrial Research and National Physicat 
Laboratory. 

(1) Dr. S. Husain Zaheer, Director General, CSIR. 

(2) Dr. A. R. Verma, Director, National Physical Laboratory. 

(3) Shri T. V. Ramamurti, OflPr. I/C. D.P.E.C, Unit, NPL. 

(4) Shri Baldev Singh, ILEO, CSIR. 

Dr. Husain Zaheer stated at the outset that the National PhysicaF 
Laboratory have now developed several varieties of professional fer- 
rites which would meet the requirements of ITI and that NPL are* 
in a position to supply the requirements of ITI. Shri J^n asked 
when NPL would be in a position to supply the sample to the ITI. 

The Director of NPL and Shri Ramamurti, Qffr. I/C. D.P.E.C. Unit 
of NPL handed over a sheet containing the characteristics of several 
types of ferrites which had been developed and tested by them. 
Shri L. C. Jain enquired as to when NPL will be in a position to*- 

154 



155 
supply the samples to ITI for test purposes. Shri Ramamurti stated 
that, while the fi&rrite material was ready and he had the capacity to 
produce it, he had at present only one size of the die for making the 
ferrite core and that he would supply samples of this size to the 
P&T and to the ITI before the end of April. It was decided that out 
of the samples of f errites offered by NPL, samples of 3-B-7 should 
be supplied in three batches of 20 each. Of these 20, 10 will be sup- 
plied to the P&T Research Centre and 10 will be supplied t&lStiiS ffl. 
The actual lEC size will' be indicated by NPL inun^ately to the 
Research Centre who in turn will specify to NPL the effective per- 
meability for that particular size. 



4 4' cii 4 



Sbri T. V. Ramamurti confirmed that he does not expect any 
diffictdty in either maintaining the quality of the ferrft^ di^ in pro- 
ducing them to the required sizes within the tolerances required for 
such professional f errites. Shri Vasudevan stated that th^ cc»t of 
the f errites made in India with Philips process would, on an average, 
cost about Rs. 50/- per kg. for the finished pot coxes andjie hoped 
that the NPL process will not be considerably more expensive. 



\ 



On an enquiry from Shri Jain, Shri Ramamurti stated that the 
present plant for making the entertainment f errites would be divert- 
ed to produce the professional f errites in large sc^ale ma^^f ^ture 
and that he would supply about 10 tons or so annually from the exist- 
ing plant with a small additional foreign exchange. Shri Zaheer 
stated that this foreign exchange could be made availabl^'l:>y^ him. 
The period given for setting up this production was * estimated at 
about a year and it was decided that NPL will send a detailed re- 
port indicating the programme regarding manii^acture and supply of 
10 tons and more .annually to the ITI. After the process is establish- 
ed, it is up to the NPL to continue with them, the pTocesi\it\o hand 
over the process to other manufacturers. ' • 



J-" 



Even before the manufacture was taken up,.JTPL will be in a 
position to supply larger quantities in 4 to 5 siies as soon as they 
could get the required dies and the production tools: This^^was esti- 
mated to take a few months and NPL agreed that they would supply 
4 sizes in about six months in the required permeability values satis- 
fying the requirements of the P&T for large scale batph testing and 
obtaining of data for design purposes. A copy of the characteristics 
of the Philips 3-B-7 and other professional f errites which were con- 
templated for manufacture by ITI was handed over to NPL during 
the meeting and it was agreed that the ferrites to he supplied by 
them will be of these types starting with 3-B-7 or 3-H-l which would 
constitute the largest requirements. 



.»...! 



APPBNDK VI 



(Vide para 69) 



Composition of^ Joint Standing Committee for Scienttfic Research 

& Industry 

1. Union Minister for Industry, Government of India, New 

Delhi. (Chairman). 

2. Minisitei; for Supply and Technical Development, Gov«^- 

ment of India, New Delhi. 

3. Shrt T.' Swaminathan, Secretary to the Govt, of India, 

Ministry of Industry & Supply, (Deptt. of Supply & 
" Tech. Development), New Delhi. 

» 

4. Shri S. Ranganathan, Secretary to the Government of 

India, Ministry of Industry & Suplply^ (Department of 
Industry) , New Delhi. 

5.' Dr. S. Husain Zaheer, Director General, Scientific & In- 

dustrial Research, New Delhi. 

» 

: . Q.. SIhri P. C. Kapiu:, Director General, Technical Develop- 
ment, New Delhi. 

7. Dr. S. T. Merani, Development Commissioner, Small Scale 
' Industries, New, Delhi. 

8. SJari . P. R. Ramakrishnan, M.P. 17, Canning Lane, New 

Delhi. 

9. Dr. A. Nagaraja Rao, Adviser (Resources), Planning Com- 

mission, New Delhi. 

♦ • , 

10. I>r. T. S. Subramanian, Director of Research, Indian Jute 

Mills Association, Calcutta. 

11. Dr. B. D. Tilak, Prof. & Head of the Department of Che- 

mical Technology, Bombay University, Bombay. 

12. Dr. D. Banerjee, Vice-President, Indian Rubber Manufac- 

turers' Research Association, Calcutta. 

13. Shri J. H. Doshi, M/s. Amar Dye-Chem Ltd., Bombay. 
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14. Shri G. L. Bansal, Secretary General, Federation 
of Indian Chambers of Commerce & Industry, 
New Delhi. Representing 

.15. Shri.M.P.N. Namboodripad, Assistant Secretary, dent^FlCCL 
Federation of Indian Chambers of Commerce & 
Industry, New Delhi. 

16. Shri B. D. Kapur, Representing the President, All India 

Manufacturers' Organisation, Jeevan Sahakar Bldg., Sir 
P.M. Road, Bombay-1. 

17. Dr. H. A. B. Parpia, Director, Central Food Technological 

Research Institute, Mysore. 

18. Dr. M. G. Krishna, Director, Indian Institute of Petroletun, 

Dehra Dun. 

19. Shri Baldev Singh, Research Co-ordination, Industrial Liai- 

son & Extension Officer, CSIR, New Delhi. 

20. Shri K. B. Rao, O.S.D. Ministry of Industry, New Delhi 

21. Shri K. K. Birla, Industrialist. 
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APPENDIX Vn 



f ' I 



(Vide para 75) 

The Staff Strength of the Development^cum-Productian Unit for Electronie 

Components, 



Name of Post 



No. of Dcve- Produo- 
posts lopment tion 
234 



1. Scientist *E' . 

2. Scientist 'C* . 

3. Production Manager 

4. Sdentist *B* . 

5. Design Engineer . 

6. Asstt. Plant Engineer 

7. Technical Operator 

8. Foreman 

9. Sr. Sc. Assistant . 
ID. Jr. Sc. Assistant* 

11. Jr. Tech. Assistant 

12. Asstt. Tech. Operator 

13. Sr. Lab. Assistant 

14. Jr. Lab. Assistant . 

15. Senior Electrician . 

16. Supervisor Mechanic* 

17. Fine Mechanics 

18. Shift Operator 

19. Mechanics 

20. Mistry . 

21. Mistry /Fitter 

22. Senior Operator 

23. Jimior Operator 

24. Operator Trainee 

25. Store-keeper . 

26. Junior Draftsman 

27. Tracer 

28. Jr. Stenographer 



2 


2 


• • 


2* 


2 


• • 


I 


. . 


I 


2 


2 


• • 


I* 


I 


• • 


I* 


. . 


. I 


I 


I 


« • 


I 


I 


. • 


5 


4 


I 


2 


2 


• * 


4 


2 


2 


4 


3 


I 


7 


7 


• • 


3 


3 


. • 


2 


2 


• . 


4 


4 


. . 


5 


4 


I 


3 


3 


. . 


10 


9 


I 


2 

• 


2 


• • 


2 


2 


1 
* • 


10 


5 


5 


ID 


6 


4 


45 


28 


17 


I 


. . 


I 


I 


I 


• a 


I* 


I 


' • • 


2* 


2 





X58 
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31- 



54- 



XJpper Division Clerk . 

X^ower Division Clerk 

Steno-typist . 

Cost Accountant 

Laboratory Attendant 

Daily Wage Helpers 

Daily Wage Labours' . 

in lieu of 15 vacant post of Opera* 
tor trainee 



2' 

4 
I 

I 

I 

6 

15 



I 
6 

4 



II 



164 



112 



52 



^Tke posts marked v^ith asterisk are vacant. 
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APPENDIX Vra 



(Vide para 78) 



Estimated Manufacturifjg &f Profit & Loss Account for i,oOjCXX) Antetma 

Rods for 1964-65. 



Haw-materials 


60,000 1 


9 




• 




Direct salary 


50,000 










Rent . 

Electricity .... 

Water .... 

Depreciation of machinery & , 
tools. 


2,000 

3>333 
400 

13*836 


Y'Ry sale proceeds of 
1,00,000 rods (a) 
average price of 
Rs. I 56 per rod 

• 


* 1,56,000 


1,56,000 


« 


Administrative salaries 


10,612 










Printing & Stationery . 


600 

• 










Estimated profit & loss 


15.219 J 








« 


H 


1,56,000 
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APPENDK IX 

(Vide para 120) 

Froceedings of the meeting of the Committee forw^ed to consider 
the projfosal regarding setting up of a Material Research Ldbo- 
ratory in the Fourth Five Year Plan, held on 23rd December^ 
1965 at 10.30 a.m. in the National Physical Laboratory, New- 
Delhi. 
* 

The following were present: 

1. Dr. Amarjit Singh 

2. Dr. S. R. Valluri 

3. Dr. S. Ramaseshan 

4. Dr. A. R. Verma 

5. Shri A. Rahman. 

As a first step towards the creation of a Materials Laboratory., 
it was felt that a strong active group of workers of different dis- 
ciplines may at present be created at N.P.L. and the analytical 
facilities at the NPL may be oriented to meet the specific require- 
ments of the analytical work in this connection. This group will 
carry out the analytical work at the NPL and will also do the farm- 
ing out of the specific work to other Laboratories where better 

facilities exist. * 

« 

In view of the very stringent requirements of aeronautical in- 
dustry, it was felt that in due course corresponding facilities may 
be created at N.A.L. 

For development of materials, which are required in large quan- 
tity, the existing materials oriented laboratories may be approa- 
ched. This list would include NML, NCL, CGCRI etc. 

There would be however, a second category of materials which 
are not required in very large quantities but which are vital for 
specialized areas of technology such as aeronautic, electronics etc. 
In such cases it is necessary to develop working groups at the 
Laboratories concerned. 

This project on materials development and import substitution 
should have an identity of its own and it must not be submerged 
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tinder the normal routine of the laboratories. The projects should 
be time-targetted on a country-wide basis. 

To implement the above outlined recommendations and conti* 
nuously review the scope of this organisation, it is recommended 
that this Committee may continue to function. 



It was considered necessary that the Committee should survey 
the existing work on materials m different laboratories and facilities 
and plan the projects in the light of the requirements. 

With regard to the requirements this Committee would -keep 
in touch with the newly formed research and industry Committee, 
^and would draw upon the projects and financial requirements. 




. , APPENDIX X • 

{Vide pcara ,125) 
Heply of the Mimstry of Industry as regards War Disposals Stores 

It is understood that in 1956-57 proposals were received from 
RailA^^ays and N.S.I.C. for the import of U.S. war surplus machine 
tools imder the Aid Programme. The proposal was approved by 
the then Development Wing and a licence for the import of 250 
N/os. of machine tools by the N.S.I.C. and roughly 2,000 Nos. by 
the Railways, was issued. It was later found that some of the 
^uipment received by the N.S,1.C. could not be utilised by them 
and was disposed of by auction. 

The two thousand machine tools imported by the Railways were 
distributed to various Railway Workshops and were utilised. 
During 1962-63 emergency, it was proposed to utilise some of these 
machine tools for the manufacture of some ordnance items. The 
Directorate G«ieral of Technical Development were asked to assist 
in the inspections of a particular machine tool, known as Fay 
Automatics, for the manufacture of Shells. OflScers of the D.G.T.D. 
assisted representatives of American firms to inspect these machine 
tools. A proposal was prepared for re-conditioning of these 
machine tools, which involved expenditure of foreign exchange for 
import of certain' components. The scheme thereafter was handled 
by the Railway Board. It was understood that the Railways 
did not find it possible to proceed with the scheme to manufacture 
Shells and the proposal was dropped. Further details will be 
available from the Railway Board. 

The Directorate General of Supplies & Disposals were not 
involved in these transactions. 
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^ APPENDK XI. 

(Vide para 131) 
List of Guest Workers toh' worked at the N.P.L, 



SI. Name Division Seaion 

No. 



1962 : 

1 Shri Gopala Menon Shreekantath 

Prof, of Physics, University 

College, Trivandrnm . Optics and Acoustics. 

2 Prof. L. H. Khubchandani, Deccan 

College, Poona University . . Acoustics. 

3 Shri Sher Bahadur, Lecturer Geo- Time & Frequency and Low 

logy and Geophysics, Roorkee Uni- Temperature, 
versity. 



» ' f 



4 Miss Tolani, All India Institute of Electron Microscope. 

Medical Sciences. 

5 Shri M. P. Paul, Lecturer, Gauhati R.P.U. 

. University. 

6 Shri R. S. Singh, Banaras University. Ionosphere and Space 

Physics. 

7 Dr. Gurbaksh Singh, Khalsa College, Acoustics. , 

Delhi. 



1963 : 



1 Shri B. A. Patil, Lecturer, Shivaji Electronics. 

College, Satara. 

2 Shri S. L. Juneja, Lecturer in Physics, Electronics. 

Jat College, Rohtak. 

3 Shri S . N. Mathur, Lecturer in Phy - Electronics. 

sics, Jodhpur University. 

4 Shri S. P. Puri, Reader (Physics Electronics. 

Deptt.) Roorkee University. 

» 
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SI. Name Division/Section 



5 ShriS.K.Mathur, Lecturer in Phy- Low Temperature, 

sics, Jodhpur University. 

6 Shri Dinker Sirdeshmukh , Lecturer Low Temperature. 

in Physics, Osmania University, 
Hyderabad. 

7 Shri S. P. God, Lecturer in Physics, Solid State Physics. 

Kurukshetra University. 

8 Shri O. P. Agarwal from Delhi Analytical Chemistry. 

University. 



1964 : 



1 Shri S. N. Verma, Lecturer in Tele- R.P.U. 

communication Engg. Govt. 
College, Jabalpur. 

2 ShriMahabir Sinha, Asstt. Prof. Electronics. 

B.I.T. Sindri. 

3 Shri J. B. Lai, Lecturer in Physics, Electronics. 

Kurukshetra University. 

4 ShriRoshan Lai, Lecturer, S. D. Electronics. 

College, Palwal. 

5 Shri P. L. Bhatia, Associate Prof. Elearonics. 

of Electrical Engg. Thapar College, 
. Patiala. 

6 Shri Surinder Pal Singh Khalsa, Electronics. 

Senior Teacher in a Delhi School. 

7 Mrs. Kunda Lokre, Lecturer in Nag- Optics. 

pur University. 

8 ShriAnand Prakash, Lecturer in Infrared Spectroscopy. 

Physics, M.M.H. College, Ghazia- 
bad. 

9 Shri K. K. Vij, Lecturer Electronics R.P.U. 

Faculty, Madras Instt. of Techno- 
logy, Madras. 

10 Shri P. S. Verma, Deptt. of Educa - Analytical Chemistry. 

tion, Delhi. 
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SI. Name Divisicm/Section 

No. 



11 Shri A. N. Kumar, Research Fellow, Analsrtical Chemistry. 

Deptt. of Chemistry, University of 
Allahabad. 

12 Shri K. C. Grover, Lecturer in Che- Analytical Chemistry. 

mistry, Jodhpur University. 

13 Shri M. L. Sharma, Lecturer in Phy- Solid State Physics. 

sics, M.M.H. College, Ghaziabad. 

14 Shri B. N. Saksena Lecturer in Go- Infra-red Spectroscopy. 

rakhpur University. 

15 Dr. Singhal from the Allahabad Uni- Infra-red Spectroscopy. 

versity. 

16 Shri R. N. P. Jaiswal, Research Wor- Infra-red Spectroscopy. 

ker from Gorakhpur University . 

17 ShriAjayPrakash, Research Fellow Infra-red Spectroscopy » 

from Aligarh University. 

1965 : 

1 Shri H. D. Pathak, Lecturer in Electro Microscopy* 

Chemistry, D.S.P. Government 
College, Nainital. 

2 Shri D. rI Thakur, Assistant Horti - Analytical Chemistry. 

culturist Regional Fruit Research 
Station, Mashobra (Simla-7). 

3 Shri B. K. Gupta, Research Scholar, Electro Miscroscope, 

Agra College, Agra. 

4 Shri J. W. Martin, Research Assis- Electronics. 

tant. Lady Hardinge Medical Col- 
lege & Hospital. 

5 Shri Satish Kumar Sharma, Lecturer Solid State Physics. 

in Hindu College, Sonepat. 

6 Shri V. B. Anand, Head of the Ap- Solid State Physics. 

Jied Physics Department, Thapar 
Institute of Engineering & Tech- . 
nology, Patiala. 
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SI. Name Divisioo/Section 

No. 



7 Shri P. L. Bhada) Associate Professor Electronics. 

of Electrical En^eeringj Thapar 
Insti^e of Engineering & Tech- 
nology, Patiala. 

8 Shri V. Hari Babu, Research Scholar, Solid State Physics. 

Department of Physics Osnuuia 
University, Hyderabad. 

9 ShriR.S. Srivastva, Lecturer in Solid State Physics. 

Physics, Holkar Science . College, 
Indore. 

* 

10 Shri Atar Singh, Research Scholar Electron Microscope; 

Botany Department, Agra College, 
Agra. 



N. B. Apart £rom the aforesaid list of guest workers, students from vari^ 
ous Technological & Engineering Colleges are also afforded faclli^ 
ties for oxnpleting their practical training the various. 
Divisions of the Laboratory. 



APPENDIX XII 

Summary of Conclusions I Recommendations 



SI. Refereaceto 
No. Para No. of 
Report 



Summary of Conclusion/ 
Recommendation 



(i) The Committee consider that there is need 
for critically reviewing the progress made so 
far in implementation of the Scientific Policy 
Resolution and to take follow up action, to en- 
sure that the progress is sustained in all the 
desired spheres. The Committee suggest that 
Government should arrange for a representative 
conference of scientists and educationists to re- 
view once every two years the progress made 
and tp locate any - deficiency and to suggest fur- 
ther measures to intensify the effort. . 

(ii) The Committee suggest that the confer- 
ence should include not only representatives of 
Ministries of Education, Defence, C.S.I.R., Uni- 
versities, Planning Commission, as hitherto but 
also include representatives of University Grants 
Commission, Indian Institute of Technology, De- 
partment of Atomic Energy, Indian Coimcil of 
Agricultural Research, State Research Institutes, 
leading industrial research institutes and indus- 
try, and would make for comprehensive review 
of the Scientific Policy Resolution. The Confer- 
ence may divide itself into suitable working 
groups in order to devote greater attention to 
specific aspects of Scientific Policy Resolution. 
The Committee further suggest that working 
papers on different aspects of the Scientific Poli- 
cy Resolution should be prepared and circulated 
well in advance to facilitate purposive discussion 
and to draw up recommendations. 

(iii) The Committee suggest that in order to 
keep Parliament informed of the progress made 
in the implementation of the Scientific Policy 
Resolution, periodical review should be drawn 
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3 



up in the form of a Report which may be suitably 
presented to Parliament. Parliament i^ould also 
be informed in precise terms of the follow up 
action by presenting further Reports/laying 
statements in pursuance of the review. 

13 (i) The Committee regret to note that India 

has no central body to coordinate, promote* or 
plan her research and its utilisation, with the 
result that the research potential has not been 
exploited fully to achieve the major national 
goals of the country during the first three Five 
Year Plans. The absence of such a central body 
has resulted in diffusion of energy and resources 
as also in duplication and has adversely affected 
the optimimi utilisation of funds made available 
for scientific research and effective coordination 
between different agencies. 

The Committee note that a Study Group for 
Scientific Research has at last been constituted 
in the Planning Commission towards the middle 
of 1965. The Committee consider that as the 
resources for research in India are extremely 
limited and the expenditure on research as per- 
centage of national income is as low as 0'32 
compared to other advanced countries (USSR — 
3- 00; USA— 2- 9- UK— 2.7) there is lieed for 
carefully husbanding the resources. They would 
like the Study Group to ensure that research 
allocations in the Fourth Plan are spread out 
keeping in view the relative importance of re- 
search so as to render maximum assistance in 
the developmental plans of the country. 

(ii) The Committee suggest that the Study 
Group should also lay down guide lines for col- 
lection of basic data regarding research being 
undertaken by different agencies in Government 
and private sector so as to have reliable overall 
information to decide the strategy of research 
in the interest of planned development of the 
country. The Committee suggest that the Study 
Group should carefully assess from time to time 
the progress made in tackling research problems 
particularly those which are of strategic import- 
ance to the development of the country and take 
suitable measures to make up deficiency or in- 
tensify research, as required. 
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Now that the Study Group has been constitute 
ed, the Committee reconmiend that it should 
immediately* apply itself to the major task of 
planning of research so that it is in tune and 
on par with planning in other sectors of national 
development in the coimtry. 

3 ao (i) The Committee note that the reccmmenda- 

^fl tions regarding the working and reorganisation 

of the National Physical Laboratory made by 
Prof. Blackett in 1963 were generally agreed to 
by the Scientific Sub-committee of the Execu- . 
tive Council of the National Physical Laboratory 
and the Executive Council itself in 1963.^ In fact 
these recommendations were also generally en- 
dorsed by the Th^'rd Reviewing Committee of 
the C.S.I.R. The Committee note the lack of 
sense of urgency shown by the authorities in 
examining the Blackett Report which remained 
under consideration of the Executive Council 
_5|| and its Sub-committee for two years. The Com- 

?lii mittee consider that the authorities concerned 

should have taken firm and expeditious decision, 
on the Blackett Report. The Committee regret 
to note that even before these recommendations 
were implemented and given a fair trial, the 
whole matter was reopened soon after the ap- 
pointment of the preceding Director of the Na- 
j ^]j; tional Physical Laboratory. The result has 

I ^j, been that the major recommendations regarding 

;^f the reorganisation of the divisions and the set- 

^/ t^'ng up of commercial units were reversed and 

ij the status quo ante more or less restored. It is 

,j| surprising that the Executive Council which had 

earlier accepted the recommendation of Prof. 

Blackett to reorganise the National Physical 

;j| Laboratory, later reversed its own decisions on 

|r the note of the Director without giving a fair 

: :j f trial to the new set up. The Committee consider 

that the existence of a large number of divisions 

in the Laboratory tends to create compartmen- 

if talisation and comes in the way of coordinated 

i efforts as has been admitted by the Director 

General of Scientific and Industrial Research 
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(ii) The Committee consider that the work in 
j! the Laboratory should be organised increasingly 

according to projects and that Divisions and 



m 



. 



22 



•wr 



•'> 



8 



Sections should be reduced to the minimum. 
They have no doubt that the work of the exist- 
ing 22 divisions would be critically and carefully 
reviewed with a view to effect coordination and 
economy. 

(iii) As regards the setting up of the Advanced 
Centres of Study, the Committee are generally 
[ in agreement with the views expressed by the 

i Third Reviewing Committee that the right place 

j \ . for setting up centres of Advanced Studies is in 

' the Universities and not as -part of Council of 

Scientific and Industrial Research establish- 
[ ments; the Committee would, however, stress 

I the need for closer coordination between the 

C.S.I.R. and the Universities so that the use of 
f specialized equipment available in C.S.I.R. labo- 

ratories is not denied to Universities for carry- 
^ ing out advanced research in the subjects con- 

I cerned. 

7 ^^ < The Committee consider that classification 

i of research should be more detailed than that 

} which has at present been adopted in the Nation- 

al Laboratories. They, therefore, suggest that 
1 the feasibility of adopting detailed classification 

for the research and development work conduct- 
ed in the various laboratories of CSIR may be 
examined, which was agreed to by the Director 
General, Scientific and Industrial Research dur- 
ing evidence. 

The Committee are in agreement with the 
views expressed by the Zuckerman Committee 
(U.K.) that pure basic research should be car- 
ried out in a university rather than in a research 
laboratory. The Conimittee regret to observe 
that in spite of the recommendations made by 
the Third Reviewinj? Committee and the opinion 
expressed by Prof. Blackett, no conscious effort 
appears to have been made by the National Phy- 
sical Laboratory to shed its pure basic research 
work. The Committee realise the difficulties of ^ 
stopping altogether the basic research done in 
the National Physical Laboratory as it has grown 
there over a number of years for "historical rea- 
sons". The Committee however recommend that 
determined efforts should be made by the Coun- 
cil of Scientific and Industrial Research and the 
National Physical Laboratory to reduce the quan- 
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turn of basic research to the minimum neces- 
sary for supporting the applied research. In this 
connection it would be useful if detailed infor- 
mation is kept about the proportion of the basic 
and applied research work done in the National 
Physical Laboratory so that a watch could be 
^ kept on the progress made in this regard from 

year to year. The Conmiittee would also like 
Government to ensure that simultaneous efforts 
are made in right earnest to promote and 
strengthen basic research in Universities in ap- 
? propriate measure. 

Ml 

^ ^ 23 . It is well known that research is a sIotv pro- 

C cess and takes time to produce results capable 

« of being utilised. It is, therefore, very necessary 

5 that research programmes of the laboratories 

- should be anticipated and spelt out in clear 

;^ terms well in advance to enable the laboratories 

i^ to produce results. The Committee consider that 

J it would be advantageous if in the light of the 

• industrial development envisaged over the next 
> two Plan periods, an overall planning of research 

• programme for the natioinal laboratories and 

other research institutions is done as a part of 

r the national policy well in advance so that the 

requisite know-how may be available to the in- 

• dustry at the appropriate time. The Committee 
Z feel that the lack of clear cut assignments, ori- 
') ented to the requirement of the industry has 
13 been mainly responsible for tardy tontribution 
•» made by the laboratories to the development of 
^ indigeixous technology and know-how in the past. 

They suggest that a committee consisting of 
j Director General, C.S.I.R., the representatives of 

^ the Planning Commission, Ministry of Industry 

and Directorate of Technical Development may 
be set up to identify the research problems to 
be undertaken by the research institutions on a 
long term basis, in the light of perspective plan 
for two Plan periods and review the same at 
suitable intervals. ^ / 

7 24 Th^ Committee appreciate that selection of 

projects is a diflScult task— first of all it is neces- 
sary to locate the areas in which research w 
needed and may yield good results, and secondly 
to determine how many of these could be fruit- 
fully undertaken at a given time with the re- 
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sources of a laboratory. It is also essential to^ 
ensure that there will be full and effective co- 
ordination and no unnecessary duplication of re- 
search work, and that research planned in a labo- 
ratory is not already being done at other labo- 
ratories or institutions without proper consulta- 
tion and coordination. The task is even more com- 
plicated for the National Physical Laboratory 
where for historical reasons, the headings of the 
projects are given 'frcrni text books like Solid 
State Physics Projects' as admitted by Director 
General, Scientific & Industrial Research during; 
evidence — a practice which the Committee feel 
should have been abandoned long ago. The Com- 
mittee recommend that National Physical Labo- 
ratory should evolve an effective machinery for 
locating the needs of industry and user depart- 
ments within the scope of its objectives and 
select projects which will yield quick returns. 
The Committee further suggest that the princi- 
ples enunciated by the Zuckermain Committee 
(U.K.) for selecting projects for applied research 
which provide valuable guidelines in this regard, 
should be considered for adoption by the nation- 
al laboratories in the country. 

8 29 The Committee regret to note that inspite of 

the clear directive of the Executive Council of 
the National Physical Laboratory in April, 1964 
for recasting of the project reports for 1964-65, 
National Physical Laboratory has not been able 
to carry out the directive till date. Even the 
project report for 1965-66 has not been prepared 
in accordance with the suggestions of the Exe- 
cutive Council and the decisions taken at the 
14th Directors' Conference. On the other hand 
the Committee note that at Central Electronics 
Engineering Research Institute, a sister labora- 
tory, a project proforma is drawn up which more 
or less conforms to the suggestion of the Execu- 
tive Council, and which inter alia gives a survey 
of the potential users, the technical approach to 
be followed, the main requirements, the major 
steps and the estimated time for completion of 
each of the major steps as well as the entire pro- 
ject. The Committee cannot help observing 
that there appears to be persistent resistence at 
the National Physical Laboratory to adopt new 
ideas and progressive procedures in such matters. 
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It is really surprising that neither the C S.I.E 

nor the Executive Council qf the National Physi 

. . cal Labor^itory could so far ensure that th( 

. ' . National Physical Laboratory formulates its pro 

gramme of research and the project report ii 
accordance with the procedure^ laid down b^ 
them. The Committee suggest that the C.S.I.K 
should lay down standard proformas for the pre 
paration of projert reports by the national labo 
ratories and ensure their implemehtation ii 
actual practice. 

•» 
C/3 y 3^ The Committee are in a^eement with the deci- 

Lu sion of the Executive Council of the National 

2 Physical Laboratory that no scientist should be 

c^ associated with more than three or four projects 

CC as otherwise the senior scientists tend to asso- 

E9 date themselves with all projects of their divi- 

*J sion irrespective of the fact whether they could 

p>* devote th<^ir time effectively to those projects 

rf and whether they have the technical aptitude 

C3 for all the projects. Further the association of 

■^ one scientist with many projects, apart from 

O causing delays in the progress of projects, does 

t: not allow the junior scientist to share the pride 

^ of participate* on in the project which is necessary 

U. to enthuse him. 
D 

v^ The Committee regret to note that action to 

f- implement the above dec^'sion of the Executive 

l^ Council of October, 1964 is being taken only now. 

e; They hope that at least now this decision will 

VJ be implemented in right earnest. The Commit- 

ji tee further suggest that the Council of Sientifjc 

5; and Industrial Research should ensure that this 

S principle is observed in other laboratories also. 

U 

JS 10 33 The Committee are surprised that even though 

■*• the need of costing of research projects was felt 

by the Council of Scientific and Industrial Re- 
search, tiie same has not been implemented in 
the National Physical Laboratory. The Com- 
mittee would like to draw attention to the recom- 
mendation made in this connection by the 
Zuckerman Committee (U.K.) that *'in the con- 
trol of applied research or development, an as- 
sessment of results achieved and of likely future 
progress should always be carried out concur- 
rently with a review of expenditure to date and 
estimated future, costs. Such dual assessments 
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should be undertaken at intervals of not more 
than tliree to six months, and the results should 
be made available not only to higher manage- 
ment but also, as a way of encouraging cost con- 
sciousness, to those who are directly responsible 
for individual projects ija. down to Principal 
Scientific Officer level, or possibly lower." 

The Committee strongly urge that methods of 
accounting in the national laboratories should 
'. be reoriented in such a way ^s to ensure that 

j estimated and actual costs of individual research 

projects are available. They would also empha- 
* sise that the progress made in each research pro- 

ject should be reviewed by the Director of the 
I Laboratory with the Project Leader once a quar- 

1 ter with specific reference to the actual and anti- 

cipated expenditure so as to achieve maximum 
economy consistent with results. 

*^ 35 Tlig Committee note with concern that 

the Fourth Plan proposals of the Natio- 
nal Physical Laboratory indicate only the 
broad financial outlay and to do not specify the 
projects in accordance with their relative signi- 
i ficance from the point of view of defence, 

r import substitution, promotion of indigenous 

know-how, etc., for which the financial outlays 
are earmarked. The Committee feel that the 
Study Group of the Planning Commission should 
be provided with such vital statistics as number 
of projects u^der various Divisions and their sig- 
nificance in national economy, the progress made 
in respect of each of the projects, the probable 
date of completion and approximate expenditure 
etc. These statistics are important even for the 
National Physical Laboratory itself to achieve 
physical targets in respect of its various schemes. 
The Committee are afraid that the procedure 
followed by other laboratories of C.S.LR. for 
preparation of Plan proposals is also the same 
as followed by National Physical Laboratory and 
strongly recommend for its revision so as to in- 
corporate all the necessary data required to en- 
able the planners to examine the programme of 
each laboratory in the context of national eco- 
nomy. 

The Committee would therefore strongly urge 
that the National Physical Laboratory should 
take immediate steps to reorient its research 
programme in the context of defence require- 
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ments, import substitution and buildini; up of 
indigenous knowrhow. 

The Committee are distressed to note that 
neither the Planning Commission, nor the Min- 
istry of Industry/Directorate General, Technical 
Development nor any other user departments 
have indicated specific areas where the poten- 
tialities of the National Physical Laboratory 
could be fruitfully exploited during the Fourth, 
Plan. The Committee deplore this lack of con- 
tact between the National Physical Laboratory 
and the potential users even among the Gov- 
ernment departments. They, however, hope that 
various Technical (Committees set up as a result 
of the recommendations of the Conference of 
Research and Industry held in December, 196& 
would be able to indicate specific problems to 
National Physical Laboratory for solution during 
the Fourth Plan period. 

12 36 The Committee are glad to note that the 

National Physical Laboratory has prepared a 
perspective plan for the next 10—15 years. The 
Committee recommend that the perspective plan* 
of the National Physical Laboratory should be 
fitted into the national plan for the development 
of research within the coimtry and should be 
based on the perspective plan of industrial and 
scientific development of the country for the 
next three Plan periods. They further suggest 
that this should be widely circulated amongst 
the industry, user departments, research institu-^ 
tions and scientists for inviting their suggestions 
so that the plan could be improved upon and 
duplication of research efforts among institutions- 
could be avoided. 
« 

13 38 While the Committee note that the N.P.L. has^ 

been solving research problems referred to rt by 
the Industry and user departments, they consi- 
der that the number of such problems — 54 in 
four years — ^has been very small in the past,, 
considering the facilities available at the N.P.L. 
and the number of problems requiring solution. 
The Committee are aware that in India both 
public and private industries are less research 
minded than those in the advanced countries and 
do not have proper machinery for formulating 
their requirements for research to be undertaken^ 
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at the laboratories. The Committee consider thatv 
National Physical Laboratory should try to create* 
an atmosphere whereby industry is encouraged . 
to approach it with its technological problems, 
llie Committee have no doubt that N.P.L. can. 
gain the confidence of the industry if successful 
solutions of their problems are found expediti- 
ously and communicated to them urgently. 
« 

The Committee are sure that National Physi- 
cal Laboratory can be of great help to small scale- 
industries which have largely to depend upon, 
indigenous know-how for their future develop- 
ment. The Central Small Industries Organisa- 
tion can do a great deal in formulating the re- 
quirements of the small scale industries which 
require research to be carried out at the National 
Physical Laboratory. 

14 39 The Committee welcome the steps, though 

belated, taken by C.S.I.R. for organising the Con- 
ference of representatives of research and indus- 
try to build a bridge which may eventually open; 
a new era of industrialisation in the countr5\ 
The Committee recommend that such Conference* 
should be held periodically so that there is ut- 
most co-ordination between research and indus- 
try and research can render the expected help to 
industry. 

15 40 The Committee regret the slow progress made 

by the N.P.L. on the two PL-480 research 
schemes. The Committee would urge that once 
such schemes have been undertaken in co-opera- 
tion with foreign institutes, they should be com- 
pleted expeditiously within the stipulated time- 
schedules. The Committee further suggest that 
while selecting projects under foreign assistance 
in future, the Laboratory should always bear in 
mind that the selected projects fit in with the- 
objectives of the laboratories, so that the ener-- 
gies of the scientists are not dissipated on pro- 
jects of extraneous nature. 

16 ^4 The Committee note that only 22 processes 

have been successfully evolved so far by the 
N.P'L. for commercial exploitation. Out of these 
about half a dozen only are being produced on. 
a commercial scale. Iii many cases the annual 
value of production is not very large. Consid^^— 
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ing the heavy expenditure tfiat has been incurred 
on the working of the N.P.L. during the last 15 
years, the Committee cannot help feeling that 
its performance in the field of industrial research 
during this period has been rather disappointing. 
It would appear that in the past, due care was 
not given to the selection of research programmes 
which should have been oriented towards indus- 
try and capable of yielding quick results. 

It is regrettable that in three cases, there has 
been a delay ranging from 7 to 9 years in handl- 
ing over the processes to the National Research 
Development Corporation after their successful 
completion by the N.P.L. Thereafter there have 
been further delays ranging from 1 to 3 years in 
giving the processes for commercial exploitation 
by the N.R.D.C. The result has been that in 
some cases it has taken 10 years to exploit a pro- 
cess for commercial production aft^er it is stated 
to have been completed successfully by the 
N.P.L. 

The Committee note with regret that six out 
of seven processes developed by the National 
Physical Laboratory and intended to be given 
free to industry remain yet to be commercially 
exploited and that a few of the processes such 
as Carbon Slabs, Ceramic Capacitors, etc. though 
established as long back as 1959-60 have not been 
fully exploited to meet the requirements of the 
country thus necessitating imports of the com- 
modities. The Committee are also not happy 
that as many as eight processes should still be 
exploited by departmental production. The 
Committee feel that the responsibility for ensur- 
ing expeditious commercial exploitation of the 
processes, a3 soon as they are successfully deve- 
loped at the Laboratory, devolves both on the 
Laboratory itself and the National Research 
Development Corporation whose main aim is 
"to develop and exploit in the public interest, for 
profit or otherwise, Inventions, whether patent- 
able or otherwise including technical and engi- 
neering 'know-how' of processes developed by 
the C.S.I.R. laboratories." Research and deve- 
lopment are continuous processes; and therefore 
the Laboratory should not remain in seclusion 
after successful completion of processes but 
should also maintain closest links with National 
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, .. . Research Development Corporation and the Direc- 

tor General Technical Development to see that 
successful processes are being fully exploited for 
the benefit of the country. The Committee sug- 
gest that the successful processes should be wide- 
ly published to stimulate interest of industrialists 
and users. 

The Committee also note that recently the 
C.S.I.R. has sanctioned an Industrial Engineer- 
ing Section for the National Physical Laboratory. 
The Committee hope that this Section will ren- 
der necessary assistance resolving technical pro- 
blems faced in translating the processes deve- 
loped in the Laboratory to large scale manufac- 
ture. 

t? 50 The Committee note with regret that though 

two firms were licensed in August, 1963 and July, 
1964 to manufacture soft ferrites with the process 
developed by National Physical Laboratory, they 
have yet to go into full production, thus necessi- 
tating import of soft ferrites in addition to their 
production departmentally by the National Phy- 
sical Laboratory. The Committee recommend 
that National Research Development Corporation 
should ensure that the parties, who are granted 
licences for commercial exploitation of the C.S.I.R. 
processes, actually adhere to the stipulated sche- 
dules for commercial production and that the 
production' targets are adhered to by them in 
actual practice. 

The Committee should think that since soft 
ferrites can be manufactured with the know-how 
developed by National Physical Laboratory there 
should be no occasion for allowing foreign colla- 
boration for manufacture of this variety of soft 
ferrites. Effective measures should also be taken 
to ensure that production of soft ferrites is com- 
menced immediately by the firms concerned, with 
the National Physical Laboratory process, in order 
to meet all internal requirements so that the im- 
port of soft ferrites and departmental production 
by National Physical Laboratory could be stopped, 
as early as possible. 

^ 51 The Committee deprecate the tendency to give 

such a lar^e number of licences to a firm ^ith 
foreign collaboration. They also feel unhappy at 



180 



the repeated extensions, given to the firm to- 
establish manufacture of these items. 

The Committee note that the delay in the 
manufacture of the electronic components was 
mainly due to the ncn-availability of foreign ex- 
change. They feel that in cases wliere foreign 
collaborations are agreed to, the provision of 
foreign exchange requirements for the unit 
should be generally made the responsibility of 
the foreign collaborators. 

5 The Committee would like to point out that 

i granting of such blanket licence for the manu- 

s facture of large number of items is apt to dam- 

? pen the research effort within the country and 

5 act is a disincentive to the manufacture of pro- 

] ducts with indigenous know-how. The Com- 
mittee recommend that before negotiations for 

•i foreign collaboration are started or the capacity 

ji of the existing licences is increased, the con- 

; cerned Ministries/Directorate General, Technical 

J Development should contact the national labora- 

; tories and other research units to find out whe- 

Z . ther and when they can establish the necessary 

^ know-how. 
> 

19 5^ The Committee cannot resist the conclusion 

Z that there has not been close co-operation bet- 

ween the National Physical Laboratory and the 

^ Indian Telephone Industries in the matter of 

i^ developing professional ferrites. The Commit- 

^ tee consider that both the organisations should 

^ have shown greater sense of urgency in develop- 
ing suitable professional ferrites with indigen- 

^ oiis know-how and thereby help to reduce, if not 

t eliminate, the import of professional ferrites, 

which is entailing an outgo of about rupees 25 
lakhs every year in foreign exchange. 

The Committee would urge the National Phy- 
sical Laboratory to Supply samples of profes- 
sional ferrites without delay, which may be got 
tested, if necessary, from an independent labora- 
tory so as to reach definitive conclusion about 
their sirtab^itv. The Committee are firmly of 
the view that the indigenous know-how develop- 
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ed in the national laboratories should be given 
a fair chance or even a preferential treatment 
vis-a-vis foreign collaboration schemes so as to 
achieve self-rdiance at the earliest. 

20 61 The Committee find it difficult to appreciate 

how Goverimient could have licensed the manu- 
facture of 21 million pairs of arc carbons even 
though the total demand in the coimtry is ad- 
mittedly not more than 7 million pairs even at 
present. The Committee are surprised that the 
capacity of a company to manufacture arc car- 
bons was doubled in March, 1963 from 3 million 
pairs to 6 million pairs, though the Ministry of 
Industry was informed that the National Physi- 
cal Laboratory had developed the know-how for 
arc carbons by using indigenous materials and 
in spite of the fact that the company had not 
even achieved the produbtion target of 3 million 
pairs of arc carbons. 

The Committee are also imable to appreciate 
why there should be discrimination between this 
company and other manufacturers in the matter 
of import of raw materials and fixation of prices 
of arc carbons produced by them. They recom- 
mend that Government should fully investigate 
the matter and remove the anomalies, if any. 

The Committee would also like Government to 
persuade the company to export arc carbons as 
soon as sufficient production capacity of other 
units is developed within the country with Na- 
tional Physical Laboratory know-how to meet the 
internal requirements. It should not be too diffi- 
cult for this company, which has international 
connections to export arc carbons in excess of 3 
million pairs produced by them. This would 
leave scope for marketing of arc carbons with 
National Physical Laboratory know-how and 
would induce the Indian manufacturers to tnke 
it up in right earnest. 

The Committee would further urge Government 

* to ensure that the other parties which hs^ve been 

given licences for the manufacture of arc carbons 

and have not yet finalised their arrangements of 

technical know-how for its production, should be 
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encouraged to take up the know-how developed 
by the National Physical Laboratory for the indi- 
genous manufacture of arc carbons. Thie Com- 
mittee hope that Grovemmient will not encourage 
any foreign collaboration in this particular field 
in future and would insist that National Physical 
Laboratory know-how should be utilised for the 
manufacture of arc carbons. 

The Committee also regret the haste with 
which the National Research Development Cor- 
poration (Council of Scientific and Industrial Re- 
search [National Physical Laboratory had entered 
into an agreement with M|s R. J. Wood & Co. for 
the development of arc carbons in 1959 when 
research work was still in progress. This resulted 
in arbitration proceedings with the firm which led 
to abnormal delay in the commercial exploitation 
of the process. 

^ ^3 The Committee would like National Physical 

Laboratory to intensify its research on dry cell 
carbon rods so that the know-how can be farmed 
put to Indian manufacturers at an, early date. 

22 64 The Committee note that the Council of Scienti- 

fic and Industrial Research has established in New 
Delhi a Central Design and Engineering Unit in 
* 1963 with the object of assisting research and 

industry in designing and engineering the plants 
for exploitation of research .processes evolved by 
the Council of Scientific and Industrial Reseairch. 
i The Committee recommend that National Physi- 

\ . cal Laboratory should take full advantage of this 

; UnH to solve the engineering problems such as 

) automation of the processes developed by the 

J National Physical Laboratory. 

; * The Committee are not sure whether it was 

correct for the Bharat Electronics Ltd. to 
have gone in for foreign collaboration for 
the production of ceramic capacitors on the 
plea of large scale production and automa- 
tion of the process when the NPL process 
•was already available to them. The Committee 
would have thought that instead of entering 
into agreement with foreign collaboration, the 
Bharat Electronics should have asked NPL to 
' modernize and au^omatise their process so as to 
facilitate large scale production at economic cost. 
This should not have been insuperable as CSIR 
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has not only the Central Design and Engineering; . 
Organisation but also a number of other research ^ 
institutes, including Mechanical Engineering Re- 
search Institute, which could have helped in tackl- 
ing the problem. Now that the B.E.L, has already 
concluded an agreement with the French firm 
(C.S.F.) and may not be interested in commer- 
cially exploiting the process developed by NPL, 
the Committee would like Government to exa- 
mine whether the know-how developed by NPL 
for the manufacture of ceramic capacitors should 
be farmed out to any other Indian manufacturer, 

23 66 The Committee welcome the appointment of 

committees to go into the questions of develop- 
ment of technical consultancy services and com- 
mercial utilisation of indigenous technical know- 
how. They hope that both the committees will 
provide useful guidelines for the development and 
encouragement of indigenous know-how. 

The Committee consider that the planning, 
development and utilisation of indigenous know- 
how should be a part of the policy to progres- 
sively reduce the country's dependence on foreign 
know-how. The Committee recommend that 
while according sanction for import of foreign 
know-how, Government should not only .satisfy 
themselves that. the particular indigenous know- 
how is available or not at the moment but should 
also assess whether the particular know-how 
could be developed indigenously within a reason- 
able time as foreign collaboration agreements also 
take on an average 2-3 years to materialise, and 
as it involves a long term commitment of pay- 
ments in foreign exchange. 

Government should also suitably consult other 
research organisations such as Defence Research 
and Development Organisation, Railway Re- 
search Standards and Design Organisation, De- 
partment of Atomic Energy etc., before accord- 
ing sanction to foreign collaboration arrange- • 
ments, so as to make sure that there is no indi- 
genous know-how available or in the oflfing for 
the process. The Committee note that C.S.I.R. is 
represented on the Directorate General of Tech- 
nical Development. The Committee would like 
Government to examine the suggestions of CSIR 



184 



^* 



-f 



■ 



<; 



,< 



,* 



r^'- 



3 



• ^ 



that they should also be represented on the Capi- 
tal Goods Committee to ensure tiiat foreign 
equipment and machinery are not imported 
where it is or may be made available w^ithin the 
country, within a short period. 

24 67 The Committee recommend that while nego- 

tiating foreign collaboration agreements. Gov- 
ernment should keep in view the advantages of 
|3 going in for outright purchase of foreign know- 

[.|j . how in preference to *on royalty basis*. 

:^'^ ^5 68 The Committee hope that Government will 

^3 take an early decision in regard to the transfer 

of the National Research Development Corpora- 
tion from the administrative contr.ol of the Min- 
istry of Education to a more suitable Ministry 
so that it would fulfil the purpose for which it 
was originally set up. 



26 69 The Committee are surprised that the Joint 

Standing Committee for Research and Industry 
which was sponsored by the CSIR itself in 1995 
with laudable objectives for forging coordina- 
[ J^ tion with D.G.T.D. should have been put into 

??^ cold storage even though the recommendation of 

":^ the Estimates Committee for its effective func- 



^ tioning which was made in 1960 had been ac- 



cepted by Government. The committee note 

that while CSIR is trying for representation on 

^i committees of D.G.T.D. so as to farm out fruitful 

researches for commercial exploitation, it could 
not make any u^e of the machinery set. up by 
itself for the same purpose. The Committee re- 
commend that the Joint Standing Committee 
should be activised and should deliberate at least 
twice a year and should also periodically review 
its previous recommendations so as to ensure 
'that they are expeditiously implemented. 

-27 7^ The Committee realise that the maintenance 

of basic standards of mass, length, time and 
temperature and the work of developmental 
testing done by the N.P.L. are very important 
for the industrial development of the country 
and should be pursued vigorously. The Com- 
mittee, however, note that these functions are 
at present spread over a number of divisiona 
rhey consider that it would make for economy 
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and efficiency if the work relating to the niain- 
tenance of the standards and developmental 
testing is grouped together as far as feasible. 

The Committee also consider that National 
Physical Laboratory should concentrate only on 
developmental testing and that routine testing 
should not be undertaken — save in exceptional 
cases — such as absence of specialised equipment 
for testing in other establishments in the coun- 
try or where it is absolutely essential in the in- 
terest of developmental testing. The Committee 
nfeed hardly point out that it is the function of the 
Indian Standards Institution to arrange for 
necessary testing facilities. Besides, Govern- 
ment have already established two Test Houses 
for undertaking this work. 

The Committee would like, however, to em- 
phasise that close coordination should continue 
to exist between the National Physical Labora- 
tory, the Indian Standards Institution and the 
Testing Houses in the Jfield of developmental 
testing and in undertaking research to design 
suitable instruments for testing work. The Na- 
tional Physical Laboratory should, in particular 
assist in adopting techniques and in designing 
instruments which would make for cheaper and 
quicker testing.' 

^g -3 The Committee note that the income derived 

from testing and certification by some Divisions 
is less than even 10 per cent of the annual ex- 
penditure incurred on them. The position in 
respect of other Divisions, for which informa- 
tion has not been supplied to the Committee, is 
presumably no better. The Committee are un- 
able to appreciate why accounts of expenditure 
incurred on testing work under the two broad 
heads of routine testing and developmental test- 
ing is not being maintained. They would like 
such cost accounting to be introduced with im- 
mediate effect. As far as developmental testing 
is concerned, the Committee would like to stress 
that the expenditure incurred on each develop- 
mental test should be carefully reviewed by the 
Director in consultation with the Head of the 
Division concerned at intervals of three months 
so as to ensure that no Infructuous expenditure 
is incurred. *. 
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29 73 It is surprising that the schedule for testing 

charges for different divisions which was laid 
down by the National Physical Laboratory seve- 
ral years, ago has not been revised so far. The 
Comn[uttee hope that the testing charges would 
be suitably reviewed at an early date by the de- 
partmental committee which has been appointed 
recently by N.P.L. The Committee consider 
that testing charges should be fixed in such a 
manner as would make them commensurate with 
the expenditure incurred in this regard consist- 
ently of course with what the industry can bear, 
and the charges should be reviewed periodically. 

-^ 74 While the Committee appreciate the develop- 

mental work done in the National Physical Labo- 
ratory for testing of clinical thermometers, they 
feel that with the development of the testing in- 
struments and the stabilization of the technique 
for testing, it should be possible to transfer the 
work of routine testing to Indian Standards In- 
stitution within one year. 

3^ ^^ (i) The Committee note that the Develop- 

ment-cum-Production Unit for Electronic Com- 
ponents has been able to make some profit iw 
1965-66. They feel that there is scope for effect-^ 
ing economy by improving the percentage of re- 
jections of antenna rods. They would also stress 
that research efforts should be intensified to put 
to profitable use the antenna rods worth 
Rs. 37,500 which were rejected in 1964-65. 

(ii) The Committee would like to emphasise 
that production of I.F. Cores and Porcelain Rods 
may be taken up only after firm orders therefor 
have been received. They have, no doubt, that 
the commercial experience gained in the produc- 
tion of antenna rods would be put to good use 
while taking up the manufacture of I.F. Cores 
and Porcelain Rods. 

32 82 The Committee regret to note that no action 

has so far been taken by the National Ph^/sical 
Laboratory for the commercial exploitation of 
the process on 'Simults^neous Inter-communica- 
tion System', which was completed successfully 
in 1963. 
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The Committee feel that National Physical 
Laboratory should have taken patent rights soon 
after the successful development of the 'Simul- 
taneous Inter-communication System' and ap- 
proached the National Research Development 
Corporation for farming out the process for com- 
mercial exploitation. The Committee recom- 
mend that steps should now be taken in this 
direction immediately. 

33 84 "phe Committee are net happy about the ex- 

isting arrangements for callaboration merely on 
personal level between the Solid State Physics 
Division of the National Physical Laboratory 
and the Solid State Physics Laboratory of the 
Ministry of Defence. The Committee recom- 
mend that to avoid infructuous duplication of 
research efforts between these two institutions, 
there should be closer collaboration on institu- 
tional level. 

34 86 The Committee are surprised that C.S.I.R. 

coiild not find a suitable scientist to hold the 
charge of the Electricity Division for the last 
twelve years. The Committee strongly recom- 
mend that the C.S.I.R. should urgently decide 
whether the work of the Electricity Division 
pertaining to only standards and testing justifies 
the strength of 16 scientific and technical and 
4 class IV technical personnel. As the Director 
General himself has admitted that 'Electricity 
Division is basically a fundamental research 
division', the Committee would further recom- 
mend that C.S.I.R. should examine whether this 
work could not be carried on with greater ad- 
vantage in the Power Research Institute, Banga- 
lore or the Indian Institute of Science, Banga- 
lore, or in some universities. 



The Committee regret that research on *Insu- 
lating Materials', which is one of the main func- 
tions of the Power Research Institute, Bangalore, 
has been undertaken in the National Physical 
Laboratory without ascertaining the research 
work done at the former Institute. In view of 
the limited resources available in the country 
for research, the Committee cannot too strongly 
stress the need for avoiding such infructuous 
duplication of work. They feel that before long 
term research on any project is undertaken, the 
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national laboratory/ CSIR should make sure that 
identical research work is not being done by 
other institutions. Where it is absolutely essen- 
tial in national interest to undertake research 
in more than one institution, there should be full 
coordination and exchange of information to 
help speed up research and avoid infructuous 
duplication. 

36 97 While the Committee are happy to note that 

the achievements of the Radio Propagation Unit 
have been praised by Prof. Blackett in 1963 the 
Third Reyiewing Committee of C.S.I.R. (1964) 
and other scientists, they are unable to appre- 
ciate why this Unit is being continued as a part 
of the National Physical Laboratory. 

It has been admitted that the work of this 
Unit has no direct relation to the objectives of 
the National Physical Laboratory but pertains 
more to the fields of Ionospheric and upper 
atmosphere studies which are dealt with by 
specialist organisations, like the Physical Re- 
search Institute, Ahmedabad and the Indian 
Space Research Committee. The Committee re- 
commend that in the interest of proper develop- 
ment of the work on this important subject the 
question of transferring/associating the unit with 
Physical Research Institute, Ahmedabad and/ or 
the Indian Space Research Committee may be 
examined early. 

The Committee are disappointed at the work 
^j jQ , of the Heat and Power Division particularly in 

^ ^ the Solar Energy Research Programme. India 

is very fortunately placed in the matter of solar 
energy and they feel that it should not be be- 
yond scientific ingenuity to harness this energy 
profitably for industrial, commercial and domes- 
tic purposes as has been done by scientists in 
many other countries like U.S.A., Japan, Israel, 
etc. The Committee would in particular stress 
the need for intensifying research in solar still, 
water heater and turbine which could prbve 
such boons in the arid zones of the country e.g., 
Rajasthan, Gujarat etc. The Committee would 
urge in this connection closer collaboration bet- 
ween the National Physical Laboratory and the 
Central Salt and Marine Chemical Research 
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Institute (C.S.I.R.)» the Central Arid Zone Re- 
search Institute (Indian Council of Agricultural 
Research) and the Power Research Institute, 
Bangalore (Ministry of Irrigation and Power). 

^g 105 Th^ Committee suggest that C.S.I.R. should 

take an early decision regarding the transfer of 
work of the Applied Mechanics Division to the 
Central Mechanical Engineering Research Insti- 
tute, as suggested by Prof. Blackett as far back 
as 1963. 



39 106 The Committee are not convinced that a full- 

fledged Theoretical Physics Division is necessary 
for the National Physical Laboratory. They 
note that the main work of the Iheoretioal 
Physics Division is to train the new entrants, 
prepare research scholars for Ph.D. work and 
solve the mathematical problems arising out of 
the day-to-day working of the National Physical 
Laboratory. The Committee have been inform- 
ed that National Physical Laboratory has recent- 
ly entered into an agreement with the Univer- 
sity of Delhi under which scientists of the 
National Physical Laboratory give regular lec- 
tures at the University of Delhi. The Commit- 
tee would like the National Physical Laboratory 
fo take the assistance of University of Delhi as 
necessary, for its training programme as well as 
for solving mathematical problems connected 
with research work. The Committee think that 
such collaboration between National Physical 
Laboratory and University of Delhi would be 
in consonance with the recommendations made 
by the Third Reviewing Committee of C.S.I.R. 
(1964) that ^'the general policy of the C.S.I.R. 
should be to develop mutual confidence and re- 
liance between the C.S.I.R. and its institutions 
and the imiversities/' As regards the funda- 
mental work of the Division on high energy 
physics, plasma physics, etc. which is also being 
done at other institutions, the Committee v/ould 
draw attention of the National Physical Labo- 
ratory to the observations of the Third Review- 
ing Committee that "the bulk of the basic work 
of a C.S.I.R. laboratory should be related to 
and form the background of its applied work. 

However at present largely for historical 

reasons, there are groups in National Physical 
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Laboratory, which are concerned with *pure 
basic work' with little or no connection with 
applied work. We feel that emphasis should 
be changed over a period of time towards ap- 
plied work". 

The Committee consider that the number of 
research scholars being admitted in the Labora- 
tory for preparing Ph.D. thesis, which has no 
direct bearing on applied research work, should 
be severely curtailed. 

The Committee suggest that the functions 
and the staflE strength of the Division of Theore- 
tical Physics should be carefully reviewed by 
the C.S.I.R. in the light of the above con- 
siderations. 

The Committee are concerned to find that a 
subject like "Utilisation of Fish Body Oil" which 
has no relation whatever to the objectives of 
N.P.L. was taken up as a research project in the 
Laboratory. This is indicative of the lack of 
proper selection of research projects in the 
Laboratory. The Committee would like the 
Council of Scientific and Industrial Research to 
ensure that such imconnected and isolated sub- 
jects of research which have no bearing on the 
objectives of National Physical Laboratory are 
dropped forthwith. 

The Committee also find it difficult to be- 
lieve that even after dropping several projects 
and reorientation of the work of the Analytical 
Chemistry Division, as recommended by the 
Executive Council in October, 1964, the National 
Physical Laboratory have not been able to effect 
economy in the working of the Division; on the 
other hand the strength of the Division has 
been increasi*d. As the Materials Division for 
which the Analytical Chemistry Division is ex- 
pected to render considerable assistance, is yet 
to be set up in the National Physical Laboratory^ 
the Committee recommend that the staff position 
of the Analytical Chemistry Division should be 
reviewed immediately so as to effect economy. 

41 m The Committee regret that an x-ray generator 

was allowed to go into disuse after the 
death of the first Director of the N.P.L. and 
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that it took more than two years to locate the 
various parts and put it back into working con- 
dition. The Committee would like the Labora- 
tory to ensure that proper arrangements are 
made for the up-keep of the expensive 
equipment. 

4^ "2 The Committee are in agreement with the 

recommendations made by Prof. Blackett and 
the Sub-Committee of the National Physical 
Laboratory that Glass Technology Section should 
be constituted into an independent manufactur- 
ing unit managed on commercial lines. They 
would like the Council of Scientific and Indus- 
trial Research to take early action in the matter. 

43 H3 The Committee are surprised that even after 

15 months of the decision of the Executive 
Coimcil, no action has been taken by the N.P.L. 
in assessing the financial implication, time and 
personnel required for the execution of the pro- 
jects on 'Vacuum Tubes* and *High and Ultra- 
high Vacuum Practice' and the utility of the 
projects. 

The Committee need hardly stress that after 
a proposal is approved by the Executive Council 
in principle, full details thereof should be work- 
ed out, al an early date, to give effect to the 
decision. They would like National Physical 
Laboratory to take early action in the matter. 

^. ^^® The Committee are surprised to find that 

though the decision to transfer the Rain and 
Cloud Physics Research Unit to the Meteorologi- 
cal Department was taken by the Executive 
Council about two years ago, it has not yet been 
implemented. As the work of this Unit is not 
directly connected with National Physical Labo- 
ratory they would urge Government to arrange 
for the transfer of this Unit to the Meteorologi- 
cal Deparftnent without further delay. 

45 120 The Committee are concerned at the leisurely 

manner in which the details for setting up the 
Materials Division are being worked out, parti- 
cularly when Materials Division is, stated to be, 
one of the major projects included in the Fourth 
Plan proposals of the National Physical Labora- 
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tory. In the working out of the detailed pro- 
posals, the Committee would stress the need lor- 
ensuring close collaboration with other Labora- 
tories e.gf., National Metallurgical Laboratory,. 
National Chemical Laboratory, Central Glass 
and Ceramic Research Institute which are work- 
ing in the field and to set time targets for deve- 
lopment of materials with particular reference- 
to those which are being imported at present. 

46 121 The Electronics "Committee have indicated in' 

their Report a possible scheme for the develop- 
. ment' of computer technology and the establish- 
ment of a computer industry in India during the- 
.next decade. The Committee would like Gov- 
ernment to take an early decision in the matter. 
The Committee feel that at present the work is- 
being done by several units without much co- 
ordination. They suggest that Government 
should assign specific roles for computer re- 
search to the research institutions under C.SJ.R., 
Atomic Energy .Es'iablishment, Universities etc- 

The Committee have no doubt that full ad- 
vantage would be taken of the work being done^ 
at Jadavpur University which has developed a 
Qomputor indigenously. 

47 124' ' The Committee regret the inordinate delay 

of three years in setting up- a committee to re- 
view the working of the Central Workshop of- 
this National Physical Laboratory, which was- 
suggested by Prof. Blackett, as early as Febru+ 
aiy, 1963: 

» 

The Comniitteis consider that the role of a* 
Workshop in the National Physical Laboratory 
is primarily one of service to the Divisions of 
the Laboratory and it should not be enlarged to- 
include service to other Government Depart- 
ments and Institutions except in case of some^ 
sophisticated ir^sti^uments whose repairs and 
manufacture .is not available elsewhere in the- 
country. They suggest that the Workshop may 
be reorganised keeping this central role in view. 
If it is necessary to undertake manufacture of 
specialised equipment and instruments for other' 
organisations e.g. Universities, other research 
Institutions as a regular measure, the Commit- 
tee would suggest that Government should' 
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decide in consixltation with CS.I.R., the most, 
appropriate organisation e.g., Central Scientific 
Instruments Organisation, wh&re it could be 
imdertaken. The machinery and the staff of the 
Workshop which are found surplus to the re- 
quirements of the National Physical Laboratory 
may also be considered for transfer to chat 
organisation. 

The Committee are surprised that in a Work- 
shop with this limited role, the wage bill of labour 
should be Rs. 1.50 lakhs per year and the over- 
heads should account for another Rs. 1 lakh. 
The Committee would stress the need for effect- 
ing economy and in particular, the introduction 
of proper costing procedure so as to distinguish 
clearly between the cost of maintenance and 
manufacture. 

The Committee need hardly stress that machi- 
nes which are obsolete or surplus to requirements 
should be disposed of at an early date so as to 
reduce unnecessary recurring expenditure which 
is^ being incurred on staff engaged for their ope- 
^ ration and maintenance. 

48 125 The Committee are concerned to note that 

some *war disposal* machinery and equipments- 
are lying unopened even after more than ten 
years of their receipt in the National Physical 
Laboratory. They are unable to appreciate why 
the National Physical Laboratory with such a 
large number of administrative and technical staff 
could not find it possible to open these crates^ 
identify the machines and decide whether they 
were to be retained in the National Physical 
Laboratory or to be given to some other organi- 
! sation by Government who could put them to use. 

The Committee would like CS.I.R. to have a 
thorough inventory made of all the surplus ma- 
chinery and equipment lying unused in the Na- 
tional Physical Laboratory and other laboratories 
and to arrange for their proper disposal in con- 
sultation with the Ministries of Industry, Rail- 
ways and Defence. The Committee would also 
like to draw attention to recommendation made 
in para 123 of their 91st Report on the South Eas- 
tern Railway wherein they have recommended 
that war surplus machinery lying unutilised in. 
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the Railway Workshops should be brought into 
use at an early date. 

.49 126 The Committee feel that there is a general 

tendency for keeping unrewarding research pro- 
jects on the bookis either for reasons of prestige 
or because of hopes that some efforts and money 
might produce some eventual rewards and justi- 
fy the money spent on a project. This appears 
to be particularly so in the case of National 
Physical Laboratory as the Committee find that 
even after recommendations had been made by 
Prof. Blackett, the Executive Coimcil of the Na- 
tional Physical Laboratory and the Third Review- 
ing Committee of the C.S.IJl. for dropping and 
recasting of the projects, no serious attempt ap- 
pears to have been made in this direction. The 
Committee consider that if resources on research 
projects are to be utilised effectively and to the 
best advantage, it is essential to review their pro- 
gress from time to time systematically rtud vigo- 
rously. Apart from the occasions that such re- 
views provide for discussion and guidance, they 
also offer good opportunities for exercising cont- 
rol and ensuring that the resources are not being 
expended on research where progress is unlikely 
because of lack of new ideas or the necessary 
techniques. The Committee recommend that re- 
views of all research projects should be conduct- 
ed at least quarterly by the Director of the labo- 
ratory in conjunction with the Head of the Divi- 
sion/scientist concerned with reference to tht? 
progress made, expenditure incurred, the antici- 
pated expenditure and time required to achieve 
, results so as to take necessary steps for early 

fruition, or failing that abandon the unre- 
warding projects at the earliest possible time. 
The Committee would further suggest that the 
results of such reviews should also be communi- 
cated to the C.S.I.R. half-yearly to keep it inform- 
ed of the overall progress made in the researcli 
projects. 

50 127 The Committee consider that it would be use- 

ful to have a periodical evaluation of the research 
work of the National Physical Laboratory every 
five years by an independent committee consist- 
ing of eminent physicists and representatives of 
user departmentsi who are not members of tht 
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Executive Council of the Laboratory. In the opi- 
nion of the Committee such an evaluation would 
provide an objective and independent assessment 
of the work of the laboratory and would act as 
a stimulant to its functioning. They further re- 
commend that this system of evaluation by an 
independent committee, should be applied to all 
the research laboratories and institutes under the 
Co.l.lv. 

51 128 The Committee cannot too strongly emphasise 

the need for closer collaboration among the sci- 
entists of the National Physical Laboratory in 
sharing their experience on projects of common 
interest and sharing their equipments, which 
will evidently lead to better out-put. The Com- 
mittee have already observed in para 20 that 
excessive compartmentalisation of work in the 
National Physical Laboratory is due to the exis- 
tence of a large number of Divisions and each 
division being unduly conscious of and eager for 
self-sufficiency. The Committee recommend that 
the CSIR should take effective steps to stream- 
line the overall working of the National Physical 
Laboratory and bring about the much needed 
coordination amongst its various Divisions. 

52 129 The Committee note that 30 laboratories have 

now been set up by C.S.I.R. in different discipli- 
nes. In view of the fact that there is inter rela- 
tion and similarity in the work of some of the 
Divisons of National Physical Laboratory and 
other Institutions of the CSIR as well as of other 
research institutes and departments which have 
come into being after the NPL, the Committee 
would urge closer co-operation and coordination 
between them especially while selecting prob- 
lems for research. Tho Committee welcome the 
steps taken by CSIR in organising inter-labora- 
tory conference. They would further suggest 
that steps should be taken by CSIR to appoint 
conveners for each major item of research work 
which is being done in more than one laboiatorj^ 
so as to bring about close coordination. The 
Committee would also suggest that the NPL 
may drop some of the subjects for which sepa- 
rate laboratories and institutions have been set 
up. 
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53 133 Tr^e Committee appreciate that a number of 

guest workers from var;ous universities took: ad 
vantage of the facilities at N.P.L. They suggest 
that guest workers from other imiversities, parti- 
cularly those having Advanced Centres in 
Physics, should also be encouraged to avail of the 
fac/iiues at N.P.L» 

54 137 The Committee regret to note that the meet- 

ings of the Executive Council, which is the main 
body responsible to direct the research pro- 
grammes of the National Physical Laboratory, 
have not been held ^t least twice a year as pro^ 
vided for in the Rules, and on an average the 
Executive Council has not met even once a year. 
Fourteen meetings in a period of 16 years can 
hardly provide the necessary guidance and 
supervision over the working of the Laboratory 
which is expected from such a body. Moreover 
the duration of the meetings of the Executive 
Council which is usually a day at a time, can 
hardly allow sufiicient time to the Members to 
probe into the matters placed before them. The 
Committee consider that the past perform- 
ance of the National Physical Laboratory may 
in part be attributable to the inadequate number 
of times the Executive Council has met. The 
Committee consider that the Executive Council 
should function energetically and effectively so 
as to give a clear lead in the formulation of the 
research programmes of the National Physical 
Laboratory and to watch zealously the progress 
made in research projects in implementation of 
its decisions. The Committee urge that the Exe- 
cutive Council should meet not less than twice 
a year, but it would be preferable if it meets 
once a quarter so as to deliberate promptly and 
critically over problems and give guidance. 
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The Committee are concerned to note that the 
Scientific Advisory Committee for the National 
Physical Laboratory has not been appointed so 
far although it has been specifically provided 
for in the Rules. It is surprising that neither 
any amendment to the Rules has been made by 
the C.S.I.R. nor has any exemption been sought 
from the provisions thereof. Apart from the 
question of compliance with the rules, which is 
a statutory obligation, the Committee do not 
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agree that the Scientific Sub-Committee which 
has been appointed by the Executive Council 
since 1963, can be a proper substitute for the 
Scientific Advisory Committee which is to be 
composed of scientists actually engaged in the 
particular subject, leading industrialists and 
representatives of the concerned Ministries of 
the Government of India. The Committee regret 
* to observe that the CSIR lias not been able to 
\ ensure that the provisions made in the Rules and 

J Regulations are being observed by the Labora- 

I tory in actual practice. The Committee recom- 

mend that immediate action be taken to appoint 
Scientific Advisory Committee for the National 
Physical Laboratory as provided for in the Rules 
and also for other Laboratories where it has not 
been formed so far. 



rS^ 139 It is well known that the success of an orga- 

nisation depends to a large extent on the direc- 
tion and guidance provided by its Head, who 
should be a man of standing and proven admi- 
nistrative ability and possessing expert know- 
ledge and experience of the subject matter 
dealt with by the organisation. This is all 
the more important in the case of research labo- 
ratories where senior scientists work. The 
Director of such a laboratory should have the 
ability to inspire team work and set a ?iigh 
example by his own dedication to research work. 
The ' Committee consider it extremely unfortu- 
nate that the NPL remained without an effec- 
tive Director for a period of about 4 years i.e. 
from 1961 to 1965. This led to uncertainties 
about its future programmes and policies which 
affected the general morale of the scientists 
working in the N.P.L. The Committee hope that 
Government/ CSIR would benefit from the sad 
experience of National Physical Laboratory 
which has affected its reputation to a considera- 
ble extent. The Committee fujly endorse the 
recommendation of the Reviewing Committee 
that the Directors of national laboratories be ap- 
pointed as expeditiously as possible to ensure 
the proper functioning of the research organisa- 
tions and interim and ad hoc arrangements ex- 
., tending over long periods should be avoided. 
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57 140 The Committee stress that National Physica 

Laboratory should make concerted efforts to re 
move the imbalance between the scientific stai 
and non-scientific staff existing in the Laboratorj 
and effect economy by reducing the administrsj 
tive and Class IV staff to the barest minimum 
Tlie Committee would like C.S.I.R. and the Exe 
cutive Council of National Physical Laboratorj 
to take iirgent action in the matter. The Com 
mittee would like C.S.I.R. to lay down norm 
about the proportion of scientists, technical ani 
non-technical staff for each laboratory so tha 
the strength of staff is regulated accordingly. 

58 141 The Committee regret that a large nimib^ 

of scientists, have left the National Physicsi 
Laboratory during the last four years, therebj 
adversely affecting the progress of research wor 
in the laboratory. The Committee feel that tM 
may partly be due to lack of proper scientifij 
atmosphere in the laboratory. The Committe 
would urge that National Physical Laborator; 
should immediately take' remedial measures t 
retain the scientists engaged in specific project 
so that ^he important research projects whici 
were being carried out by these scientists, ms^ 
continue without interruption. 

59 142 The Committee are unhappy to note that 

large number of research fellows left the Natic 
nal Physical Laboratory without completin 
their assigned work. The Committee would lik 
the CS.I.R. to investigate the causes for thi 
phenomenon in this and other laboratories an 
take suitable remedial measures. 

It appears that all was not well in the N.P.I 
with the result that quite a large number ( 
scientists and research fellows have left th 
Laboratory. They hope that the CSIR will mak 
a proper study into the causes of so many desei 
tions. 

60 143 The Committee note that while many C.S.I.I 

laboratories are bringing out annual reports an 
technical bulletins to inform the scientists, indui 
trialists and the publiQ of their activities an 
the facilities they can extend, National Physics 
Laboratory has not done so till very recentl 
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s * in spite of the directive of the C.S.I.R. The Com- 

'J mittee, however, note that the National Physicai 

s^ Laboratory has begun to publish a quarterly 

! Technical Bulletin since January, 1966. The^ 

Committee strongly recommend that National 

- Physical Laboratory should regularly and m 

time, bring out its Annual Report and circulate- 
it amongst industry and other laboratories /insti- 
tutions and universities who are interested in.* 

- the subject. 

They commend the new practice of observing! 
on *Open Day', as done in January, 1965, to ac- 
quaint the public and industry with the v»rork 
done at the National Physical Laboratory. The 
Committee hope that this practice would be con- 
tinued in future also. 

147 The National Physical Laboratory has now a* 

new Director and a shift has been effected to 
applied research programme oriented towards 
industry, defence, import substitution etc. The 
Laboratory now enters into the Fourth Plan, 
period along with the rest of the country. The 
Committee expect that the National Physical 
Laboratory would be able to fulfil satisfactorily 
the research programme envisaged for it during: 
the Fourth Plan period. The Committee hope 
' that the NPL will be able to turn a new leaf in 

the near future, achieve concrete and quick re- 
1 suits for the benefit of the industrial and econo- 

^ . mic development of the country and above all 

j build up an esprit de corps and win for itself 

' laurels of achievement in applied research. 



APPENDK Xra ... 

/Analysis of RecornmendatioTis/Conclxisions contained in the Report 

I. Classification of Recommendations 

A. Recommendations for improving the organisation and working: 

Serial Nos. 5, 6, 7, 8, 9, 11, 12, 13, 16, 19, 22, 28, 29, 31, 33, 34, 
35, 37, 41, 43, 45, 48, 49, 50, 51, 53, 54, 55, 56, 58, 59 and 60. 

B. Recommendations for effecting economy: 
Serial Nos. 3, 10, 27, 36, 38, 39, 40, 42, 44, 47, 52 and 57. 

C. Miscellaneous recommendations: 
Serial Nos. 1, 2, 4, 14, 15, 17, 18, 20, 21, 23, 24, 25, 26, 30, 32, 4fi 

and 61. 

II. Analysis of More Important Recommendations dirdcted to- 
wards Economy 



S.^No. S. No. as per Particulars 

Summary of 
recommendations 

(Appendix XII) 



3 The work of the existing 22 divisions of Na- 

tional Physical Laboratory should be critically 
reviewed to effect coordination and economy. 

10 Methods of accounting in the national labor a 

tories should be reoriented in such a way as to 
ensure that estimated and actual costs of indivi- 
dual research projects are available. 

27 Work relating to maintenance of the standarc 

and developmental testing should be groupet 
together. Routine testing should not be under 
taken. 

36 Radio propagation unit should not be continu 

ed as a part of the N.P.L. 

38 Work of Applied Mechanics Division shoulc 

' be transferred to Central Mechanical Engineering 

Research Institute. 
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6 39 Staff strength of the Division of Theoretical 

Physics shoidd be reviewed by CSIR. 

7 40 Staff position of the Analytical Chemistry 

Division §hould be reviewed immediately to 
effect economy. 

^ 4^ Glass Technology Section should be constitut- 

ed into an independent manufacturing unit. 

9 44 Rain and Cloud Fhydics Research Unit should 

be transferred to the India Ifeteorological De- 
partment without delay. 

10 47 The role of the workshop in the NFL should 

be primarily one of service to the Divisions of . 
. the Laboratory and should not be enlarged to in- 
clude service to other Government departments 
lind institutions. 

zx 52 NPL should drop some of the subjects for 

which separate laboratories and institutions have 
been set up. 

la 57 The administrative and Class IV staff should 

be reduced to the barest minimum. 
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Agency 
Na 



SL 

No. 



Name of Agent 



Agency 

Na 



Bahree Brothers^ 188, 
Liopatrai Market, DeUii-6, 

Jayana Book Depot, Chap- 
parwala Kuan, Kaiol 
Bagh, Kew Oelhi. 

Oxford Book & Stationery 
Company, Scindia House, 
Comiaugbt Place, New 
Delhi. 

' People's Publishing House, 
Rani Jhansi Road, New 
Delhi .—x. 

The United Book Agency, 
48, Amtit Kaur Market, 
Pahar Gan), New Delhi. 

Hind Book House, 82, 
Janpath, Kew Delhi. 
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68 



76 



88 



95 



33. Bookwell, 4, Sant Naran- 
kari Colony, Kingsway 
Camp, Delhir-9 



MANIPUR 



34« Siiri N. Chaoba Singh, 
News Agent, Ramlal 
Paul High Scho(d Aiu^exe, 
Imphal 



AGENTS IN FOREIGN 
COUNTRIES 

35. The Secretary, Establish* 
ment Department, The 
High Commission of 
India, India House, 
Aldwych, London, W C 2. 
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